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SHUTTLE FLIGHT DATA 


This section of the report is a listing of Shuttle data gathered during the 
mission evaluation process and is presented chronologically. 


Changes to the report for this revision include an update of all relevant 
sections to include flight data from STS-1 through STS-50, and STS-52 through 
STS-—56. 


With the loss of the Orbiter OV-099, three Orbiters were left in the Space 
Shuttle operational fleet. However, manufacture of OV-105 was completed in 

1991 and this returned the fleet to four Orbiters. The Orbiters are referred to 
in this document by their respective end item designation; e.g. OV-099, OV-102, 
OV-103, OV-104, or OV-105. These Orbiters have also been chr‘stened with names 
of historical vessels of exploration and these are included herein for 
reference: 


OV-099 Challenger 
OV-102 Columbia 
OV-103 Discovery 
OV-104 Atlantis 
OV-105 Endeavour 


Significant contributions were made by organizations at JSC, KSC, MSFC, Lockheed 
Engineering and Sciences Company, and Rockwell International Corporation as 
noted in listing of data sources. 


This report will be updated and published periodically, usually on a quarterly 
basis. Where refinements to previously published data are available, such data 
refinements will be included. Comments concerning accuracy, format, contents, 
deletions or additions are solicited and should be provided to D. W. Camp, 
JSC/VF, telephone 713-483-3317, facsim: 713-483-2080. 
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PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB 










10,823 


DEPLOYABLF; PAYLOADS: 





None 






ATTACHED PLB PAYLOADS: 
1. Passive Sample Array 


2. DFI (Development Flight Instrumentation) Pallet, 
9,290 Ib. 


3. ACIP (Aerodynamic Coefficient Identification 
Package ) 





SPECIAL PAYLOAD MISSION KITS: 











GAS (Getaway Special): 


None 








ATTACHED PLB PAYLOADS: 


1. OFF (Orbital Flight Test) Pallet: 

a. MAPS (Measurement of Air Pollution from 
Satellite) 

b. SMIRR (Shuttle Multispectral Infrared 
Radicmeter ) 

c. SIR (Shuttle Imaging Radar) 

d. PILZ (Features Identification and Location 
Experiment ) 

e. OCE (Ocean Color Experinent) 


2. DFI (Development Flight Instrumentation) Pallet 
11,0864 lb 






SPECIAL PAYLOAD MISSION KITS: 


3. ACIP (Aerodynamic Coefficient Identification 
Package) 


4. TECH (Induced Environment Contamination Monitor) 





1. BMS (Remote Manipulator System) S/# 201 


5. OSTA-1 (Office of Space and Tecrestrial 
Application) 5,3°5 ~*% 





DEPLOYABLE PAYLOADS: 
Plasma Diagnostic Package 


Deployed and Retrieved Wt.= 344 lb 
(See RMS section) 





ATTACHED PLB PAYLOADS: 


1. OSS (Office of Space Science)—-1 Pallet (8,740 lb) 


Plant Lignification Experiment 

Plasma Diagnostic Package* 

Vehicle Charging and Potential 

Space Shuttle Induced Atmosphere 

Thermal Canister 

Solar Flare X-ray Polarimeter 

- Solar Ultraviolet and Spectral Irradiance 
Monitor 

-. Contamination Monitor Package 

i. Foil Microabrasion Package 


rF Rm ean YY ww 


2. .<I (Development Flight Instrumentation) Pallet, 


11,043 lb 


3. ACIP (A@rodynamic Coefficient Identification 
Package), 448 lb 


*wS deployed/berthed 









AT LIFT-OFF, LB | WEIGHT, LB WEIGHT, LB 







11,644 11,644 


DEPLOTABLE PAYLOADS: 





IECM (Induced Environment Contamination Monitor) 
deployed/reberthed by RMS. 

Deployed and Retrieved Wt. = 816 lb 
(See RMS section) 


ATTACHED PLB PAYLOADS: 


DFI (Development Flight Instrumentation) Pallet, 
9,900 lb 





CAMO WEIGHT DEPLOYED P/L | RETURNED CARGO 





ORBITER OV-102 








CREW COMPARTMENT PAYLOAD: 
1. MLR (Monodisperse Latex Reactor) 


2. HBT (Heflex Bicengineering Test) 








SPECIAL PAYLOAD MISSION KITS: 
1. MMS (Remote Manipulator System) S/N 201 





GAS (Getaway Special : 


1. Utah State University 

a. Drosophilia Melamogaster (fruit fly) 
Growth Experiment 

b. Antemia (Brine Shrimp) Growth Experiment 

c. Surface Tension Experiments 

ad. Composite Curing Experinent 

e. Thermal Conductivity Experiment 

f. Microgravity Soldering Experiment 

g. Root Growth of Lemma Minor L. (Duckweed) 
in Microgravity 

h. Homogeneous Alloy Experiment 

i. Algal Microgravity Bioassay Experiment 






CREW COMPARTMENT PAYLOAD: 
1. MER (Monodisperse Latex Reactor) 


2. CPES (Continuous Plow Electrophoresis 
Systen) 


3. SSIP (Shuttle Student Involvement Progran) 
S404: Effect of Prolonged Space Travel on 
Levels of Trivalent Chromium in the 


Body . 
S465: S8ffect of Diet, Exercise and Zero 
Gravity on Lipoprotein Profiles. 


4. VPCF (Vapor Phase Compression Freeser) 


SPECIAL PAYLOAL MISSION KITS: 


BMS (Remote Manipulator System) S/W 201 
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PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF,. LS 





















GAS (Getaway Special): 
RETURNED CARGO 


WEIGHT, LB G-026: ERNO/Stability Of Metallic 
Dispersions. (JSC PIP 14021) 
20 , 830 6,245 


DEPLOYABLE PAYLOADS: 





1. SBS-C/PAM-D (Satellite Business Systess/Payload 
Assist Module) 


Deployed Wt = 7,211 lb 
2. ANIK-C/PAM-D - TELESAT Canada, Ltd/Payload 
Module Assist 
Deployed Wt = 7,374 lb 


ATTACHED PLB PAYLOADS: CREW COMPARTMENT PAYLOAD: 


DFI (Development Flight Instrumentation) SSIP (Shuttle Student Involvement Program) 
a. EIOM (Effects Of Interaction Of Oxygen a. SE61-5 - Crystal Formation [n Zero 
with Materials) Gravity 
b. SE81~9 - Convection In Zero Gravity 
b. ISAL (Investigation Of STS Atmospheric c. SE81-2 ~ Growth Of Porifera 
Laminosities) 


SPECIAL PAYLOAD MISSION KITS: 
Mission Specialist Seats (2) 


Mote: WS MOT FLO 


CARGO SUMMARY MISSION SEQUEMCE: 6 STs-—6 ORBITER OV-099 
PAYLOAD-CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L | RETURRED CARGO 
AT LIPFT-OFF, LB WEIGHT, LB WEIGAT, LB 1. GO005: Asahi Shimban, Japan 
2. G049: U. S. Air Force Acadeny 
46 ,662 37,546 9,116 3. G-381: Park Seed Company 


DEPLOYABLE PAYLOADS: 


TORS-A/IUS (Tracking amd Data Relay Satellite/ 
Inertial Upper Stage) 


4 


Deployed Wt = 37,546 lib 


ATTACHED PLB PAYLOADS: CREW COMPARTMENT PAYLOAD: 
CBSA (Cargo Bay Stowage Asseably) 1. CFES (Continuous Flow Eiectrophoresis System) 


2. MLR (Monodisperse Latex Reactor) 


3. RME (Radiation Monitoring Experipent ) 


_4. WOSL (Might/Dsy Optical Survey Of Lightning) 
SPECIAL PAYLOAD MISSION KITS: 


1. Mini-MADS (Modular Auxiliary Data Systes) 
2. EM) (Extrave’ -cular Mobility Unit) 


Mote: RMS MOT FLOW 
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PAYLOAD~-CHARGEABLE 
CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO 
AT LIFT-OF?F, LB WEIGHT, LB 
31,893 16,944 





1. ANIK-C/PAM-D: TELESAT Canada Satellite 


Deployed wt = 7,374 lb 


2. PALAPA-B1/PAM-D: Indonesian Satellite 
Deployed Wt = 7,575 lb 


3. SPAS (Shuttle Pallet Satellite)--01 
Unberthing/Berthing Tests 
Deployed and Retrieved Wt. = 3,192 lb 
(See RMS Section) 


ATTACHED PLS PAYLOADS: 
1. OSTA (Office of Space and Terrestrial 
Applications )-2 


2. CBSA (Cargo Bay Stowage Assenbly) 


CARGO SUMMARY 


PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB 


DEPLOYED P/L | RETURNED CARGO 
WEIGHT, LB 


. 25,790 
DEPLOYABLE PAYLOADS: 


7,445 22,631 





1. INSAT/PAM-D: Indian National Satellite 


Deployed wt = 7,445 lb 


2. PFTA (Payload Flight Test Article) 
Unberthing/Berthing Tests 
Deployed and Retrieved wt = 7,350 lb 


ATTACHED PLB PAYLOADS: 

1. DFI (Development Flight Instrumentation) Pallet 
a. Oxygen Interaction and Heat Pipe Experiment 
b. Postal Covers (2 boxes) 


2. CBSA (Cargo Bay Stowage Asseably) 


3. SPAS (Shuttle Pallet Satellite)-@i 
Usbilical Disconnect 


WEIGHT, LB 


GAS (Geta 
1. G@033: 


2. G-088: 


3. G-002: 


4. G—009: 


| 5. G-305: 


6. GO12: 


7. G-345: 


MISSION SEQUENCE: 7 pose ORBITER OV-099 


ial): 
California Institute of Tech. - Plant 
Gravireception and Liquid Dispersion 
Edsyn, Inc. - Soldering of Material 


Kayser Threde, W. Germany - Youth Fair 
Experiment 


Purdue University — Geotropism Pluid 
Dynamics and Nuclear Particle Velocity 


U. S. Air Force and National Research Labs 
— Ultraviolet Spectrometer 


RCA, Camden, NJ, Schools - Ant Colony 


Goddard Space Flight Center and Saticnal 
Research Labs - Payload Bay Environment 


CREW COMPARTMENT PAYLOAD: 


1. CFES (Continuous Flow Electrophoresis System) 


2. MER (Monodisperse Latex Reactor) 


3. SSIP (Shuttle Student Involvement Progras) 


SPECIAL PAYLOAD MISSION KITS: 


1. WS (Remote Manipulator System) S/H 201 


2. TAGS (Text and Graphics System) 


3. Mini-MADS (Modular Auxiliary Data System) 


GAS { 


nein 


ial): 


1. U. S. Postal Service - 8 cans of philatelic covers 


2. @475: 


3. G-348: 


4. G-34?7: 


5. G~346: 


Asahi Shimban - Artificial Snow Crystal 
Experiment 


Office of Space Science - Atomic Oxygen 
Erosion 


Mavy Research Lab - Ultraviolet Photo Fils 
Test 


Goddard Space Flight Center - Cosmic Ray 
Upset Experiment 


CREW COMPARTMENT PAYLOADS : 


1. CFES (Contimuous Flow Electrophoresis Systes)} 


2. ICAT (Incubator-Cell Attachment Test) 


3. ISAL (Investigation of STS Atmospheric 
Laminosities) 


4. AEM (Animal Enclosure Module) - Evaluation of 
AEM using rats 


5. WME (Radiation Monitoring Equipment) 


6. SSIP (Shuttle Student Involvement Programs) - 
Biofeedback 

SPECIAL PAYLOAD MISSION KITS: 

1. BMS (Remote Memipulator System) $/H 201 


2. MADS (Modular Auxiliary Data Systems) ITI 


3. COMSEC (Coammication Security) 


4. TAGS (Text and Graphics $ 
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tem) 





PAYLOAD-CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L RETURNED CARGO Bone 
AT LIFT-OFfF, LB WEIGHT, LB WEIGHT, LB 
33,131 —Q-— 33,131 
None 
ATTACHED PLB PAYLOADS: CREW COMPARTMENT PAYLOAD: 
1. Spacelab-1: None 


a. Spacelab Long Module 
b. Spacelab Pallet 

c. Tunnel 

d. Tunnel Extension 

e. Tunnel Adapter 





2. Experiments (73) SPECIAL PAYLOAD MISSION KITS: 
a. Astronomy and Physics (6) i. Cryogenic sets 4 and 5. 
b. Atmospheric Physics (4) 
c. Earth Observations (2) 2. Spacelab utility kit 
d. Life Sciences (16) 
@. Materials Sciences (39) 3. TAGS (Text and Graphics Systen) 
f. Space Plasma Physics (5) 
g. Technology (1) 4. Galley 


Mote: WG NOT FLOW 


CARGO SUMMARY MISSION SEQUENCE: 10 ee ORBITER OV-099 


PAYLOAD-CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO | 1. G-004: Utah State University/Aberdeen University 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 
a 2. G-008: Utah State Umiversity/University of Utah/ 
28,252 15,073 13,179 Brighton High School 
DEPLOYABLE PAYLOADS: 
1. WESTAR VI/PAM-D — Western Union Commmications 3. GO51: General Telephone Labs 


Satellite/Payload Assist Module 
Deployed wt = 7,307 lb 4. G@ 309: U. S. Air Force 


2. PALAPA-B/PAM-D -— Indonesian Communications 5. G-349: Goddard Space Flight Center (re: flight 
Satellite/Payload Assist Module Sts—8) 
Deployed wt = 7,556 lb 
CREW COMPARTMENT PAYLOADS: 
3. SPAS (Shuttle Pallet Satejlite)-01 - Not deplcyed | 1. ACES (Acoustic Containerless Experiment System) 
due to RMS anomaly 
2. IEF (Isoelectric Focusing) 
4. IRT (Integrated Ren .»zvous Tarjet) - Failed to 
inflate due to internal failure 3. Cinema 360 Camera 
Deployed Wt = 210 lb 
4. Student Experiment SE81-10 - Effects of Zero g 
on Arthritis 





ATTACHED PLB PAYLOADS: 


1. MPR (Mamipulator Foot Restraint) 5. MLR (Monodisperse Latex Reactor) 
2. SESA (Special Equipment Stowage Assembly) 6. BME (Radiation Monitoring Equipmest) 


SPECIAL PAYLOAD MISSION KITS: 
3. Cinema 360 - High Quality Motion Picture Camera i. (Remote Manipulator System) S/H 201 


2. MS) (Manned Maneuvering Unit) -— 2 
3. Mini-MADS (Modular Auxiliary Data System) 


4. Gall 
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PAYLOAD—CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB 





33,831 
DEPLOYABLE PAYLOADS: 
1. LOEF (Long Duration Exposure Facility) ~- Office 

of Aeronautics and Space Technology 
Deployed wt = 21,396 lb 


2. SMM (Solar Maximum Mission) Spacecraft - 
Rendezvous /Ret rieve/Repair/Deploy 
Retrieve/Repair/Deploy Wt ~— 4740 lb 
(See Other Payloads Section) 


ATTACHED PLB PAYLOADS: 
1. SMRM (Solar Maximum Repair Mission) — Flight 
Support System 


2. Cimema 360 - High quality motion picture camera 


3. CBSA (Cargo Bay Storage Assembly ) - bay 2, 
Starboard side 





CARGO SUMMARY 


PAYLOAD~CHARGEABLE 
CARGO WEIGHT DEPLOYED P/L {| RETURNED CARGO 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 
41 , 382 30,086 11,296 


DEPLOYABLE PAYLOADS: 
1. SBS/PAM-D (Satellite Business Systen/Payload 
Assist Module) 
Deployed Wt = 7,383 lb 


2. SYNCOM SV-2 (Leased to DOD for UNF and SHF 
commmications, also called LEASAT) 
Deployed wt = 15,196 lb 
3. TELSTAR/PAM-D (American Telephone & Telegraph/ 
Payload Assist Module) 
Deployed Wt = 7,507 lb 





ATTACHED PLB PAYLOADS: 


OAST-~-1 (Office of Application and Space Technology) 
a. SAE (Solar Array Experiment ) 

b. DAE (Dynamic Augmentation Experiment ) 

c. SCCF (Solar Cell Calibration Facility) 


tal) 


GAS (Getaway Special) Getawa 


CREW COMPARTMENT PAYLOADS: 
1. RME (Radiation Monitoring Equipment) 


2. IMAX Camera - Canadian Commercial Company color 
film camera using 70mm x 280mm file 


3. SSIP (Shuttle Student Involvement Program) -— 
Comparison of honeycomb structure of bees in 
low g and bees inl g 


SPECIAL PAYLOAD MISSION KITS: 
1. MW (Manned Maneuver Units) - 2 


2. EMU (Extravehicular Mobility Units) - 3 
3. RMS (Remote Manipulator System) S/N 302 
4. MFR (Manipulator Foot Restraint) 


5. Galley 


masta scum’ ee ey 
ial) 


GAS (Getaway Spec 


None 


CREW COMPARTMENT PAYLOADS : 
1. CFES III (Continuous Flow Electrophoresis Systems) 


2. IMAX Camera - IMAX System Corporation (Canadian 
Company) 70am x 280mm fils. 


3. RME (Radiation Monitoring Equipment) USAF Space Div. 

4. Clouds - USAF Nikon F 3/T with 105am lens 

5. SSIP - (Shuttle Student Involvement Package) grow 
Single crystal of Indium, Shawn Murphy, 
Hiram, Ohio; Rockwell International, Sponsor. 

SPECIAL PAYLOAD MISSION KITS: 

1. BMS (Remote Manipulator System) S/" 301 


2. MADS (Modular Auxiliary Data System) 
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PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB 





17,592 
DEPLOYABLE PAYLOADS: 
i: (Earth Radiation Budget Satellite) 

Deployed Wt = 4,949 ib. 


12,643 


ATTACHED PLB PAYLOADS: 
1. OSTA-3 (Office of Space and Terrestrial Applica- 
tions) 

a. SIR-B (Shuttle Imaging Radar) 

b. FILE (Feature Ident. and Location Exp.) 

c. MAPS (Measurement of Air Pollution froa 

Satellite) 
2. LFC (Large Format Camera) 
ORS (Orbital Refueling System) 


CREW COMPARTMENT PAYLOADS: 
1. APE (Auroral Photography Experiment) 
2. CANEX (Canadian Experiments) 
a. VISET 
b. ACOMEX 
c. OGLOW (Orbital Glow & Atmospheric Emissions) 
d. SPEAM (Sun Photometer Earth Atmosphere Measure- 
ment ) 
e. SASSE (Space Adaptation Syndrome Studies Exp) 
4. BME (Radiation Monitoring Experiment) 
5. TLD (Thermoluminescent Dosimeter ) 





GAS (Geta ial): 
1. GOO7: Alabame Space and Rocket Center 


Solidification of lead-antimony; and aluminus 
copper student experiment. 


2. GO32: ASAHI National Broadcasting Corp., Japan 
Surface tension and viscosity; and materiais 
experiment. 

3. G306: Air Force and U. S. Naval Research Laboratory 
Low Energy Heavy Ions Search in the Inner 
Magnetosphere 

4. G469: Goddard Space Flight Center 
Cosmic Ray Upset Experiment (CRUX) 

5. GO38: Marshall—cShane 
Vapor Deposition of Metals and Non-Metals. 

6. GO74: McDonnell Douglas Company 
Study Proposed Propellant Acquisition System 

7. GO13: Kayser Threde, West Germany 
Verify Transport Mechanism in Halogen Lamps 
Performance in Extended Micro-g. 

8. G518: Utah State University 


Study Solar Flux Separation, Capillary Waves 
on Water Surface, and Thermo-Capillary Flow 
in Liquid Columns. 


SPECIAL PAYLOAD MISSION KITS: 

1. RMS (Remote Manipulator Systea) S/H 302 
2. Galley 

3. EMU (Extravehicular Mobility Umit (3) 
4. PSA (Provisions Stowage Asseably) 


PAYLOAD-CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L | RETRIEVED P/L | RETURN CARGO 
AT LIFT-OPF, LB | WEIGHT, LB WEIGHT, LB None 
38 ,003 22,764 2,381 4 


DEPLOYABLE PAYLOADS: 


1. TELESAT-H (ANIK)—D2/PAM-D -— Canadian 24 channel cogmmmications 

PAM D is a payload assist 

module built by McDonnell Douglas. 
Deployed weight: 


satellite. 


2. SYNCOM IV-1 -— Synchronous Commmication Satellite, a 
LEASAT, leased to U. S. Kavy. 


Deployed weight 


RETRIEVED PAYLOADS: 





SPECIAL PAYLOAD MISSION KITS: 
1. RMS (Remote Manipulator System) 
S/a 301 


2. MQ (Manned Maneuvering Unit) (2) 
7,574 lb 3. EMU (Extravehicular Mob. Umit) (3) 
4. PSA (Provisions Stowage Assy) (2) 
lso called 5. Satellite Retrieval Hardwe-e: 
a. Modified Spacelab pallet (2) 
: 15,190 lb b. MFR (Manipulator Foot Restrnt) 


c. Stinger Adapter (2) 
da. Satellite Adapter Trunnion (2) 


1. PALAPA-B2 - Deployed during mission STS 41-B, failed to achieve 

proper transfer orbit due to PAD failure. 

Retrieved weight: 1,262 1b 

2. WESTAR-VI — Deployed during mission STS 41-B, failed to achieve 
proper transfer orbit due to PAMD failure. 


Retrieved weight: 1,119 lb 





CREM COMPARTMENT PAYLOADS : 
1. (Diffusive Mixing of Organic Solutions) 3M Corp. 





2. BME (Radiation Monitoring Experiaent) 
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@. Berthing A Frame (2) 


CARGO SUMMARY | MISSION SEQUENCE: 15 


PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF. LB 


DEPLOYED P/L 
WEIGHT, LB 


RETURNED CARGO 
WEIGHT, LB 





DEPLOYABLE PAYLOADS : 


Data not available, DOD Classified Mission 


ATTACHED PLB PAYLOAD: 


Data not available, DOD Classified Mission 





CARGO WEIGHT 
AT LIFT-OFF, LB 


DEPLOYED P/L |RETURNED CARGO 
WEIGHT, LB 


28 , 74) 22,576 6,171 


DEPLOYABLE PAYLOADS: 





SYmCOM IV-3 Synchronous Commmication Satellite, 
built by Hughes, third in a series of 4, leased to 
the Navy. 


Failed to activate after nominal deploy from Orbiter. 


Deploy wt: 15,190 lb 


TELESAT-I (ANIK C-~1)/PAM D —- Canadian communication 
satellite. 


Placed in three year storage orbit. 


Deployed wt: 7,386 lb 


ATTACHED PLB PAYLOAD: 











MISSION SEQUENCE: 16 


WEIGHT, LB 


STs $1-C ORBITER OV-103 


GAS (Getaway Special ): 


Data not available 
DOD Classified Mission 


CREW COMPARTMENT PAYLOAD: 


Data not available, DOD Classified Mission 


SPECIAL PAYLOAD MISSION KIT: 
RMS (Remote Manipulator System) S/# 301 


Other data not available, DOD Classified Mission 


STs 51-D ORBITER OV-103 
GAS (Geta ial): 
1. G-035 — Asahi Bational Broadcasting Corporation, 


Japan 
a. Surface tension and viscosity 
b. Alloy, lead oxide and carbon fiber 


2. G-471 - Goddard Space Flight Center, 
Thermal Engineering Branch. 


Capillary Pump Loop (CPU) 
Priming Experiment 


CREW COMPARTMENT PAYT©,.9S: 
1. CFES-III (Continuc:; Flow Electrophoresis System) 
2. APE (American Flight Echocardiograph) 
3, PPE (Phase Partitioning Experiment) 
4. SSIP (Shuttle Student Involvement Package) {2) 
a. Corn Statolith 


b. Brain Cell 


SPECIAL PAYLOAD MISSION KITS: 


1. BMS (Remote Manipulator System) S/N 301 


2. PSA (Provision Stowege Asseably) 
3. MADS III (Modular Auxiliary Data 
System) 





a ————————————— 





CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO 
AT LIFT-OFF, LS WEIGHT, LB WEIGHT, LB 
30, 742 105 30,643 





DEPLOYABLE PAYLOADS: 
Refer to GAS section. 


ATTACHED PLB PAYLOADS: Spacelab 3 


Materials Processing in Space: 

1. Selution Growth of Crystals in Zero Gravity 

2. Mercuric Ilodide Crystal Growth, Vapor Crystal 
Growth System (VCGS) 

3. Mercury L[odide Crystal Growth (MICG} 


Technology: 
1. Dynamics of Rotating and Oscillating Free Drops 
(DROP ) 


Environmental Observations: 

1. Geophysical Fluid Flow Cell Experiment (GFFC) 
2. Atmospheric Trace Molecule Spectroscopy (ATMOS) 
3. Very Wide Field Galactic Camera (VWFGC) 

4. Aurora Observation 


Astro Physics: 
1. Studies of the Ionization States of Solar and 
Galactic Cosmic Ray Beavy Muclei (I08) 


Life Sciences: 

1. Research Animal Molding Facility (RAHF) 
2. Urine Monitoring Investigation (UMI) 

3. Autogenic Feedback Training (AFT) 
















PAYLOAD—CH/ AGEABLE 
CAXCGC WEIGHT 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 
38,258 
DEPLOYABLE PAYLOADS: 


22,832 15,426 


1. TELSTAR—3D/PAM-D: Hughes 376 Comm Satellite with 


McDec Payload Assist Module Booster. Owned by 
AT&T Co. we. = 7,546.0 Ib 


2. ARABSAT-A/PAM-D: Aerospatiale Comm Sateilite with 


McDac Payload Assist Module Booster. Owne:! by 
Saudi Arabian Communications Organization. 
wt. = 7,695.0 lb 


3. MORELOS--A/PAM-D: Hughes 376 Comm Satellite with 
McDac Payload Assist Module Booster. Owned by 


Mexican Communications and Transportation Agency 


wt. = 7,591.0 lb 


4. SPARTAS-1: Shuttle Pointed Autonomous Research 
Tool for Astronomy. 
SFSS: Spartan Flight Support Structure 
REM: Release/Engage Mechar.isa 
SEC: Scientific Experiment Cacrier 


The SEC was released and retrieved using REM and 


RMS (Remote Manipulator Systea) 


Deployed & retrieved Wt = 2,217.0 ib 


ee 


ATTACHED PLB PAYLOADG: 
Rome 


MISSION SEQUENCE: 17 


STs 51-B ORBITER OV-099 





GAS (Getaway Special ): 


G-010 NUSAT, Northern Utah Satellite 

Weber State College, Utah, 

Utah State University, and Sew Mexico 
State University. First successful 
payload ejection fram a GAS canister. 
Depic nt We = 105 lb. 

GLO, Global Low Orbiting Message 
Relay Satellite. 

Defense Systems Inc., McLean, Va. 
Failed to eject from GAS canister. 


G-303 


CREW COMPARTMENT PAYLOAD: 
UMS: Urine Monitoring System 


SPECTAL PAYLOAD MISSION KITS: 

1. Airlock 

2. Long Transfer Tunnel 

3. Galley 

4. MPESS ~ Mission Peculiar Equipment 


Support Structure. carried ATMOS é& ION 


Mote: RMS not flow. 





sfs 51-G 
































GAS (Getaway Special): 


DEPLOYED P/L ; RETURNED CARGO G-007: Alabama Space & Rocket Center/Marshall 


Amateur Radio Club - 

1. Solidification of Metals 

2. Crystal Growth 

3. Radish Seed Root Study 

4. Radio Transmission Experinent 
G-025: ERNO - Dynamic Behavior of Liquid Pro- 

peliants in low-g. 

G-027: DEVLR of West Germany - Slipcasting 

in micro-g. 
G-028: DFVLR of West Germany - Manganese - 
Bismuth production in micro-g. 
Dickshire Coors, Texas High School 
Students — 
12 Biological /physical science experi— 
ments 
1 Microprocessor controller 
G-314: USAF and USNRL - SURE (Space Ultra— 

violet Radiation Environment ) 


G-034: 





CREW COMPARTMENT PAYLOADS : 

ADSF (Automated Directional Solidification 
Furnesce) 

FEE (French Echocardiograph Experiment ) 

FPE (French Postural Experipent) 

HPTE (High Precision Tracking Experiment) 





SPECIAL Pa.iOAD MISSION KIT: 
RMS (Remote Manipulator System) S/W 301 


Galiey 
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MISSION SEQUEMCE: 19 ORBITER OV-099 


GAS (Getaway Special): 
WEIGHT, LB None 





33,012 
DEPLOYABLE PAYLOAL . 
Ejectable Plasma Diagnostic Package, Exp No. 3}, 
second flight of PoP (STS-3 first flight). 

First flight as a free flyer to cample plasma eway 
from the Shuttle. 








1 trieved Wt = 628.0 lb. 
ATTACHED PLB PAYIQADS: Spacelab 2 CREW COMPARTMENT PAYLOADS : 
0 Plasma Physics 0 Life Sciences 
° Deployable/Retrievable Plasma Diagnostic Package ° Vitamin D Metabolites and Bone 
(PDP) (Exp 3) Demineralization (Exp 1) 
° Plasma Depletion Experiments for Ionospheric and ° The Interaction of Oxygen ind Gravity 
Radio Astronomical Studies (Exp 4) Induced Lignification (Exp 2) 
® Vehicle Charging and Potential (VCAP) (Exp 14) © shuttle Amateur Radio Experiment (SAREX) 
0 Astrophysical Research © Dispenser Technology Experiment 
> Small Helium Cooled Infrared Telescope (IRT) Dispensing Carbonated Beverages In 
(Exp < Micro-g 
° Hard X-ray Imaging of Clusters of Galaxies and ° Protein Crystal Growth 
Other Extended X-ray Sources (XRT) (Exp 7) SPECIAL PAYLOAD MISSION KITS: 
° Elemental Composition and Encorgy Spectra of 1. Remote Manipulator System (RMS) S/H 302 
Cosmic Ray Muclei (CRE) (Exp 6) 
0 Solar Astronomy 2. Galley 


° Solar Maqnetic and Velocity Field Measurement 
System (SOUP) (Exp &) 

° Coronal Helium Abundance Spacelab Experiment 
(CHASE) (Exp 39} 

° High Resolution Telescope and Spectrograph (HRTS) 
(Exp 10) 

° Solar Ultraviolet Spectral Irradiance Monitor 
(SUSIM) (Exp 11) 

0 Technology 

° Properties of Superfluid Helium Zero-g (SFHe) 

(Exp 13) 










MISSION SEQUENCE: 20 


GAS_ (Getaway Special): 


None. 


ORBITER OV~103 


DEPLOYABLE PAYLOAD: 
ASC-1/PAM-D - American Satellite Company, first of 
two satellites built by RCA and owned 
by a partnership between Fairchild 
Industries and Continental Telecon Inc. 
PAM-D Payload Assist Module built by 
McDonnell Douglas. ‘“D" indicates used 
for lightweight satellites, less ‘han 
2,250 1b. 
Deployed Wt. = 7,891 ib 
AUSSAT-1/PAM-D ~— Australian Commmications Satellite, 
owned by AUSSAT Proprietary Ltd., CREW COMPARTMVCHT PAYLOAD: . 
built by Bughes Cogmunications PVTOS ~ Physical Vapor Transport Organic 
International, Model HS376 Solid Experiment, 3M Corporation. 
Deployed Wt. = 7,508 lb 
SYNCOM IvV-4 -— Synchronous Community Satellite. 
Last in a series of 4 satellites built SPECIAL PAYLOAD MISSION KITS: 


by Hughes Communication Services and 1. RMS (Remote Manipulator System) S/W 301 
leased to the U. S. Mavy. Referred 
to as LEASAT when deployed. 2. Galley 
Failed to function after reaching 
correct geosynchronous orbit. 3. LEASAT-3 Salvage Equipment 
Deployed Wt. = 15,190 1b LEASAT-3 was successfully retrieved, 
ATTACHED PLB PAYLOADS: repaired and redeployed. 


Mone. Retrieved and redeployed weight = 15,190 lb 
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CARGO SUMMARY MISSION SEQUENCE: 21 ORBITER OV-104 


PAYLOAD-CHARGEABLE 
CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 


; GAS (Getaway Special | 


Data not available 


DOD Classified Mission 
DEPLOYABLE PAYLOADS: 





Data not available, DOD Classified Mission. 


CREW COMPARTMENT PAYLOADS : 


Data not available - DOD Classified Mission 





ATTACHED PLB PAYLOADS: 


Data not available, DOD Classified Mission 
SPECIAL PAYLOAD MISSION KIT: 


Data not available — DOD Classified Mission 





PAYLOAD—-CHARGEABLE 3. MD-MEDEA: A material science double rack. 
CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO Experiment facilities include: 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB . Gradient Heating Facility 
Mono-ellipsoid Mirror Heating 
30,519 150 30,369 Facility 
DEPLOYABLE PAYLOADS: . High Precision Thermostat Facility 
GLOMR - Giobal Low Orbiting Message Relay Satellite. 4. B¥-Biowissemschaften: Experiments relating 
Built by Defense System, Inc., for DARPA. to Life Sciences. Experiments include: 
First launch attempt was on STS 51-B which failed. - Biological (1) 
Deployed from GAS canister. . Medical (2) 
Deployed wt = 150 lb - Botanical (3) 
5. vs—Vestibular Sled: Experiments in Life 
ATTACHED PLB PAYLOADS: Science regarding visio-vestibular 
Spacelab D-1 — First completed Spacelab mission coordination system and sensory perception 
under German Mission Management. Joint control by process. Experiment facilities include: 
BMaFT (Federal Ministry of Research and Technology) . Mechanically accelerated sied 
and DFVLP (Deutsche Porschungs—und Versuchanstalt Fur . Instrumented helmet 
Luft—unc .aumfahrt). 6. BR-Biorack: Multi-purpose facili*y for 
Experiment Facilities: biological research in cell development 
1. Wi-Werkstoff Labor; experiments relating to physiology, cell fertilization and radio— 
metallurgy, crystal growth, glasses/ceramics, biology. Facilities include: 
and fluid physics. Experiment facilities include: . 2 Incubators 
. Mirror Heating Facility . Cooler freeze 
. Isothermal Heating Facility - Glove box 
. Gradient Heating Facility 7. WX-MAVEX: Navigation Experiment; located 
. High Temperature Thermostat in payload bay attached to USS (unique 
. Fluid Physics Module support structure) . 
. Cryostat 8. ME-MEA Materials Experiment Assembly; 
2. PK-Progresskammer; experiment relating to mounted on USS containing three materials, 
Bubble Transport Boundary Layer, and Transparent rocessi riments. 
Media. Experiment facilities ir ‘lude: GAS (Getaway Special) 
. Holographic Interferometric Apparatus tone 
. Marangoni Convention Boat SPECIAL PAYLOAD MISSION KITS: 
. Interdiffusion in Salt Melt 1. Airlock 5. RMS S/N 302. 
2. Long Transfer Tunnel 
3. Galley 
4. USS — Unique Support Structure 
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PAYLOAD-CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB ges aac. 
42,788 15,323 





pe PAYLOADS : 
- MORELOS-8/PAN-D: Hughes 376 Comm Satellite with 
MDAC Payload Assist Module booster. Owned by 
Mexican Communications and Transportation Agency. 

Deployed Wt = 7,573 lb 

2. AUSSAT-2/PAM D: Bughes 376 Comm Satellite with 
MDAC Payload Assist Module booster. Owed by 
AUSSAT Proprietary Ltd. 

Deployed wt = 7,634 lb 

3. SAT ~“™ KU-2/PAM-D2: RCA built/owned 16 channel 
Ku «und communications satellite. First of four 
Satellites. MDAC Payload Assist Module D2 is 
an uprated version of the PAM—D used for heavier 
payloads. 

Deployed Wt = 12,258 lb 

ATTACHED PLB PAYLOADS: 

1. EASE: Experiment Assembly of Structures in 
Extravehicular Activity (EASE) is a study of EVA 
@ynamics and human factors in construction of 
structures in space. An inverted tetrahedron 
consisting of six 12-foot beams was constructed 
by Ev-1 and EV~2. 

2. ACCESS: Assembly Concept for Construction of 
Erectable Space Structures (ACCESS) is validation 
of ground based timelines based on simulations. 

A 45-feet truss was asseabled/disassembled by the 
two EV crew meabers. 

3. ICBC: IMAX Cargo Bay Camera, 
the Canadian IMAK Corp. and NASA, consists of a 

70mm film camera in pressurized container used to 
rations. 
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Space vehicles. 
SPECIAL PAYLOAD MISSION KITS: 


joint effort between 





GAS (Getaway Special) 
Sais wlentoomads Telesat—Canada 
a. Primary surface mirror production 
b. Matallic crystal production 


CREW COMPARTMENT PAYLOADS : 


1. CPES: Continuous Flow Electrophoresis Systes. 
Quned by McDonnell Douglas, separate biclogical 
samples using electrophoretic process. Third flight 
of this equipment. 

2. DMOS: Diffusive Mixing of Organic Solutions. 
Sponsored by 3M Corporation and used to study 
organi= crystal growth/kinetics, test molecular 
orbital model, and produce new materials for 
electro-optical applications 
of this equipment. 

3. MPSE: Morelos Payload Specialist Experiments, 
includes experiments in transportation of nutrients 
inside bean plants, innoculation of group bac*eria 
viruses, germination of three seed types and medical 
experiments testing internal equilibrium and volume 
change of the leg due ‘> fluid shifts in zero-g. 

4. OX: Orbiter Experiments, an onboard experimental 
digital autopilot softwsre package designed to 
provide precise stationkeeping capabilities between 





1. Food Warmers (2), galley not flow. 
2. BMS S/W 301 
3. PSA (Provision Stowage Assembly) 





SATCOM KI-1/PAM D-2: RCA built/owed 16 

channel! Ku-Sand communications satellite. 

Second of four satellites. MDAC Payload 

Assist Module D2 is an updated versian 

PAM-D which is used for heavier payloads. 
Deployment Wt. = 12,351.0 1b 

ATTACHED PLB PAYLOADS: 

1. MSL-2 (Materials Science Laboratory) 
consisting of MSL Carrier; MPS (Mission 
Peculiar Equipment), and 3 experiments. 
a. 3AAL (3-Axis Acoustic Levitator) 

b. ADS? (Automated Directional Solidifi- 
cation Furnace) 

c. SEECH (Shuttle Environmentel Effects 
of Coated Mirrors). 

2. HITCHHIKER G-1: A Goddard Space Flight 
Center (GSFC) managed program consisting 
of 3 experinents: 

a. PACS (Particle Analysis Camera for 
Shuttle). 

b. CPL (Capillary Pump Loop) 

c. SEECH (Shuttle Environment Effects of 
coated Mirrors). 

3. IR-IE (Infrared -— Imaging Experiment con- 
sisting of a RCA IR TV camera mounted in 
Orbiter CCTV pan/tilt unit. 

Orbiter CCTV pan/tilt unit. 

GAS (Ge ial): 

1. G-464: UVE (Ultraviolet Experiment), 
referred to as UCB (Univ. of Calif. at 
Berkley) contains a Bowyer UV spectro— 
meter. GSFC experinent. 

2. G-463: UVK, referred to as JHU (John 
Hopkins Univerisity) contains a Feldman 


Spectrophotometer. GSFC experinent. 





MISSION SEQUENCE: 24 STS 61-c 


GAS (Getaway Special) (continued): 


3. G-462" UVX, referred to as GAP (GSFC Avionics Package) 
contains Telemetry System, Tape Recorder, and Battery. 
GSFC experiment. 

- G-007: Alabama Space and Rocket Center/Marshall Amateur 

Club. Contains 3 student experiments and 1 radio trans-— 

mission experinent. 

G-446: HPLC (High Performance Liquid Chromatography) 

analytical columms. All Tech Assoc. Inc. 

G-494: PHOTONS (Photometric Thermospheric Oxygen Night- 

glow Study). Canada Centre for Space Science, MRC of Can. 

Wot mmbered: EMP (Environmental Monitoring Package) 

measures the environment for GSFC. 

G-481: Unprized, prepared linen and painted canvas 

reactions to space travel. Vertical Horizons. 

G-062: 4 part experiment from Pennsylvania State 

University/General Electric. 

G-449: JULIE (Joint Utilization of Laser Integrated 

Experiments). Four part experiment from St. Mary’s 

Nospital, Milwaukee, WI. 

G-332: 2 part experiment from Booker T. Washington Senior 

High School and High School for Engineering, Houston, TX. 

12. G310: USAF Academy experinent . 

Mote: Above 12 GAS canisters mounted on Gas Bridge carrier. 

13. G-470: Experience from GSFC and U.S. Dept of Agriculture. 
CREW COMPARTMENT PAYLOADS : 

1. IBSE (Initial Blood Storage Experiment) package in 4 sid- 

deck lockers. 

2. CHAMP (Comet Halley Active Monitoring Program) uses cameras 
spectroscopic grating and filters to observe comet through 
aft flight—deck overhead window. 

3. HPOG (Handheld Protein Crystal Growth) experiment. 

4. SSIP (Shuttle Student Involvement Program) 

a. SES3-4, Prockction of Paper Fiber in Spece. 
b. ~E83-6, Argon Injection as an Alternative to Honey— 
ombing. 
c. SE82-19, Measurement of Auxin Levels and Starch Grains 
in Plant Roots. 
SPECIAL PAYLOAD MISSION KITS: 
1. GAS Bridge Carrier 
2. Galley 
Note: BS not fiom 


ORBITER OV-102 





10. 


11. 
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CARGO SUMMARY 







DEPLOYED P/L ; RETURNED CARGO 


AT LIFT-OFF, LB WEIGHT, LB WEIGHT ,LB 
N/A 
DEPLOYABLE PAYLOADS: 
1. TORS-B/IUS: Tracking and Data Relay ‘ 


Satellite/Inertial Upper Stage. 
Deployment Weight = 37,636 lb 
(IUS = 32,636, TDRS-B = 5000 lb) 
Non—-deployable Weight = 5,603 ib 


2. SPARTAN—203/Halley: Shuttle pointed 
Autonomous Research Tool for Astronomy/ 
Halley's Comet Experiment Deployable/ 
retrieval packages using RMS. 

a. SPARTAN experiment package: 
1) 2 UW Spectrometers from University 
of Colorado. 
2) 2 Sikon F-3 Cameras. 
3) Optic Bench 
b. Hdalley’s Comet Experiment; measure 
Balley’s Comet composition/activity. 





Gas (Getaway Special): 
Bone 


SPECIAL PAYLOAD 


MISSION SEQUENCE: 


CREW COMPARTMENT PAYLOALDS : 
1. Fluid Dynamics Experiment (FDE) 





25 sts $1-L ORBITER OV-099 








Hughes Aircraft Company Experiment composed of six 
experiments: 
a. Pluid position and ullage. 
b. Fluid motion due to spin. 
c. Fluid self-inertia. 
@. Fluid wotion due to payload deployment. 
e. Energy dissipation due to fluid motion. 
f. Pluid trarsfer. 
Comet Halley Active Monitoring Program {CHAMP), second 
flight. 
Phase Partitioning Experiment (PPE) dissolves two polymer 
solutions in water to observe their separation. 
Teacher in Space: Six experiments including hydrophonics 
magnetism, Newton's laws, effervescence, chromatography, 
and simple machines. 
Shuttle Student Involvement Packages: 
SE82-4 “The effects of weightlessness on grain formation 
and strength in metals” 
From: L. Bruce - St. Louis, MD 
Sponsor: McDonnell Douglas 
SE82-5 "Utilizing a semi-permeable membrane to direct 
crystal growth in sero gravity” 
Prom: S$. Cavou - Marlboro, 8Y¥ 
Sponsor: Union College 
"Chicken embryo development in space” 
From: J. Vellinger - Lafayette, IN 
ORBOL : Fried Chicken Co 
MISSION KITS: 


SE83-—9 


oration 


oe eee ‘ 


i. (Remote Manipulator Systen) 
2. Galley 
3. MADS 





Le 
1. ToRS-C/IUS: Tracking and Data Relay 2. 
Satellite/Inertial Upper Stage 
3. 
Deployable Wt = 37,514 lb 

4. 

(IUS = 32,877 lb, 

TORS-—C = 4,637 lb, 
Non—deployable Weight = 5,592 lb) 5. 
6. 
7. 
8 





MISSION SEQUENCE: 
GAS (Getaway Special ): 


26 STS-26 ORBITER OV-103 





CREW COMPARTMENT PAYLOADS: 


PYTOS — Physical Vapor Transport of Organic Solids, 3M 
Corporation; Second flight. 

ADGF -— Automated Directional Solidification Purnace, MSFC, 
third flight, test material solidification in zero g 
TRCFE - Infrared Commmication Flight Experiment, JSC, 
first flight; ‘rest infiared transmitting crew headsets 
POG - Protein Crystal Growth, MSFC, flown four previous 
flights in less complicated configurations to examine 
growth of protein crystals in zero g. 

IEF - Iscelectric Focusing, MSFC, second flight, test 
isoelectric transport through a permeable meabrane in 
zero g. 

PPE - Phase Partitioning Experiment, MSFC, seccnd flight, 
photograph fluid phase partitioning in zero g. 
ARC - Aggregation of Red Blood Cel's, MSPC & Australia, 
investigate aggregation characteristics of human red blood 
cells in sero g. 


. MEZ - Mesoscale Lightning Experiment, MSFC, first flight, 


photograph atmospheric lightning activity from orbit. 
ELRAD - Eatth Limb Radiance Experiment, JSC, first flight, 
photogragh earth limb radiance pre-sumrise/post-sunset. 


10. Student Experiment SES2-4 -—"Effects of weightlessness on 
ATTACHED PLB PAYLOADS: fi grain formation and strength". From L. Bruce, 
OASIS—1: Ocbiter Experiment Autonomous St. Louis, Mo., sponsor: McDonnell-Douglas 
Supporting Instrumentation System measures 11. Student Experiment SE82-5 -— "Utilizing a semi-pernmeable 
and records payload bay environmental data. weebrane to direct crystal growth in sero gravity’. 
From S. Cavou, Marlboro, W. Y¥., sponsor: Union College. 
SPECIAL PAYLOAD MISSION KITS: 
1. Galley 


2. MADS 
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CARGO SUMMARY 











PAYLOAD—CHARGEABLE 
CARGO WEIGHT DEPLOYED P/L ° 
AT LIFT-OFF, LB | WEIGHT, LB 





GAS (Getaway Special): 
RETURNED CARGO 


Data not available - DOD Classified Mission 





DEPLOYABLE PAYLOAD: 


Data not available, DOD Classified Mission. 


CREW COMPARTMENT PAYLOAD: 


Data not available - DOD Classiffiied Mission 
ATTACHED PLB PAYLOAD: 


Data not available, DOD Classified Mission 
SPECIAL PAYLOAD MISSION KIT: 
Data not available — DOD Classified Mission 








CARGO SUMMARY MISSION SEQUENCE: 28 STS-29 ORBITER OV-103 








~ “PAYLOAD—CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L | RETURNED CARGO 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 
45,316 37,640 7,676 


DEPLOYABLE PAYLOAD: Tracking and Data Relay Satellite} CREW COMPARTMENT PAYLOADS: 
/Inertial Upper Stage (TDRS/IUS) one of four identical} 1. Protein Crystal Growth (PCG-111-1) 


communication satellites providing support for STS Total weight = 90.7 lb 
and other customers. TORS weight = 4,950 lib. 2. Chromosome and Plant Cell Division in 
Total TDRS/IUS deployed weight = 37,546 1b Space (CHROMEX) 


Total weight = 89.0 lb 
3. IMAX Camera 
Total weight = 313 1b 


ATTACHED PLB PAYLOAD: 4. Airc Force Maui Optical Site Calibration 

1. Space Station Heat Pipe Advanced Radiator Element Test (AMOS) 
( SHARE} Total weight = 0 lb 

2. Orbiter Experiments Autonomous Supporting Instru- 5. Chicken Embryo Development (CHIX) in Space 
mentation System (OASIS-1) 6. Effects of Weightlessness of Bones (SSIP- 


82-08) total weight = 58 ib 





SPECIAL PAYLOAD MISSION KITS: 
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MISSION SEQUENCE : ORBITER OV-104 



















PAYLOAL -CHARGEAF E 
CARGO WEIGHT 
AT LIFT-OFF. LB 


GAS (Getaway Special): 


None 


DEPLOYED P/L 
WEIGHT, LB 










45,823 40,118 
DEPLOYABLE PAYLOAD: MAGELLAN/TUS 


Unmanned, three-axis attitude—controlled exploration 
spacecraft containing systems required to achieve orbit of 
Venus and map its surface. 





Deployable weight = 40,118 lb 

Non—deployabie weight = 5,540 lb CREW COMPARTMENT PAYLOAD: 

IuUSs = 32,525 lb 1. Fluids Experience Apparatus (FEA! 
Magellan = 7,593 1b FEA weight = 69 lb 


Deployed: 125:01:01:01 G.m.t. 
SRM 1: 125:02:01:23 G.a.t. 
SRM 2: 125:02:06:28 G.m.t. 
ATTACHED PLB PAYLOAD: 


Total weight = 128 lb 


2. Mesoscale Lightning Experiment (MLE), 
Total weight = 31 ib 


3. Air Force Maui Optical Sight Calibra- 
tion Test (AMOS) 0 lb 
Tots] weight = 0 ib 

SPECIAL PAYLOAD MISSION KITS: 


ORBITER OV-102 








PAYLOAD-CHARGE 4BLE GAS (Getaway Special): 
CARGO WEI‘ DEPLOYED P/L RETURNED CARGO 
AT LIFT-OFF UB WEIGHT, LB WEIGHT, LB Data not available 
BOD Classified Mission 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
Data not available -— DOD Classified Mission Data not available — 


DOD Classified Mission 
ATTACHED PLB PAYLOAD: 
Data not avallable - DOD Classified Mission 

SPECIAL PAYLOAD MISSION KITS: 


Data not available - 
DOD Classified Mission 











CARGO SUMMARY MISSION SEQUENCE: 31 STS~34 ORBITER OV-104 


PAYLOAD—-CHARGEABLE “GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 
aT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 1 Zero Gravity Growth of Ice Crystals 
45,905 38 ,323 7,582 
*DEPLOYABLS PAYLOAD: *CREW COMPARTMENT PAYLOAD: 


1. Polymer Morphology 
| 1. GALILEO/TUS, an unmanned spin-stabilized exploration 
spacecraft comprising a Jupiter orbiter and a Jupiter 2. Growth Hormone Concentration and 
atmospheric entry probe mated to the IUS. Distribution in Plants 





ATTACHED PLB PAYLOAD: 3. Sensor Technology Experiment 
1. Shuttle Solar Backscatter Ultraviolet {SSBUV) 
4. IMAX Camera 


5. Mesosca}> Lightning Experiaent 
6. Air Force Maui Optical Site 


Calibration Test 
SPECIAL PAYLOAD MISSION KITS: 


* Detailed experiment description in STS-34 Payload Information Document (PID) 







MISSION SEQUENCE: 32 ORBITER OV--103 


GAS (Getaway Special): 









AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB Data not available - 
DOD Classitied Mission 
DEPLOYABLE PAYLOAD: CREW COMNPARTMENT PAYLOAD: 
Data not available — «x lassified Mission Data not available - 


DOO Classified Mission 





ATTACHED PLB PAYLOAD: 
Data not available — DOD Classified Mission 


SPECIAL PAYLOAD MISSION KITS: 


Data not available -— 
DOO Classified Mission 
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MISSION SEQUEMCE: 33 ORBITER OV~102 





PAYLOAD—CHARGEABLE 


GAS (Getaway Special): 


CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 
AT LIPT-OFF, LB _WEIGHT, LB WEIGHT, LB None 
18,317 15,316 24,394 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
SYNCOM IV-5, a geostationary communications satellite 1. Averican Flight Echocardiograph (AFE) 
also known as LEASAT; leased to U.S. Navy. 2. Pir Force Maui Optical Site Calibra- 


tion Test (AMOS) 


Deployed weight: 15,316 lb 3. Characterization of Neurospora 
Circadian Rhythas (CGNRCR) 
ATTACHED PLB PAYLOAD: 4. Fluids Experiment Apparatus 
5. IMAX Camera 
None 6. Latitude/Longitude Locator (L3) 
7. Mesoscale Lightning Experiment (MLE) 
8. Protein Crystal Growth (PCG) 
RETURNED CARGO: SPECIAL PAYLOAD MISSION KITS: 
LDEF, a non—powered space vehicle containing experiments. | i. Remote Manipulator System (RMS) 
LDEF deployed on STS—41c. 2. Galley 
3. MADS 


Retrieved weight: 21,393 lb 





GAS (Getaway Special): 


AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB Data not available 


CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 


DOD Classified Mission 








DEPLOYABLE PAYLOAD: 
Data not available — DOD Classified Mission 


CREW COMPARTMENT PAYLOAD: 
Data not available - 
DOD Classified Mission 
ATTACHED PLB PAYLOAD: 
Data not available - DOD Classified Mission 
SPECIAL PAYLOAD MISSION KITS: 


Data not available - 
DOD Classified Mission 
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GAS (Getaway Special): 












AT LIFT-OFF, LB WEIGHT, LB None 
25,517 1,612 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
Hubble Space Telescope (HST), a large aperture 
optical telescope 1. Air Force Maui Optical Site 
Total deployed wt = 23,905 lb Calibration Test (AMDS) 
2. IMAX Camera 
3. Investigation into Polymer Membrane 
Processing (IPMP) 
4. Prote‘n Crystal Growth (PCG) 
ATTACHED PLB PAYLOAD: 5. Radiation Monitoring Experiment (RME) 
1. IMAX Cargo Bay Camera (ICBC) 6. Investigation of Arc and Ion Behavior 
2. Ascent Particle Monitor (APM) in Microgravity (Student Experiment 
82-16) 
SPECIAL PAYLOAD MISSION KITS: 
1. mS 
2. Galley 


3. HST EVA Tools 




















—_ 


Ulysees/IUS/PAM-S ~ Deployable weight = 38,604 lb 


CREW COMPARTMENT PAYLOAD: 

CHROMEX -—Chromosome and Plant Cell 
Division in Space Environment 

SSCE - Solid Surface Combustion Experiment 

VCS — Voice Command System Experiment 

PSE - Physiological Systems Experiment 

RME — Radiation Monitoring Experiment 

IPMP — Investigation into Polymer Meabrane 
Processing 

APS — Air Force Maui Optical Site 
Calibration Test 





ATTACHED PLB PAYLOAD: 
SSBUV — Shuttle Solar Backscatter Ultraviolet 


Spect rometer 
ISAC - Intelsat Solar Array Coupon (Attached to RMS arm) 


SPECIAL PAYLOAD MISSION KITS: 

1. Remote Manipulator System (RMS) 

2. Galley 

3. Radioisotope Generator (RIG) Cooling 
tom 
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ORBITER ovV-104 





GAS (Getaway Special): 


Data not available 
DOD Classified Mission 


Data not available — DOD Classified Mission 


CREW COMPARTMENT PAYLOAD: 
Data not available — 
DOD Classified Mission 





ATTACHED PLB PAYLOAD: 
Data not available — DOD Classified Mission 


SPECIAL PAYLOAD MISSION KITS: 
Data 20t available - 
DOD Classified Mission 

















None 


CREW COMPARTMENT PAYLOAD: 

SAREX - Shuttle Amateur Radio Experiment 

AMOS ~ Air Force Maui Optical Site 
Calibration Test 





ATTACHED PLB PAYLOAD: 
ASTRO-1 - Three ultraviolet telescopes attached to an 
Instrument Pointing System (IPS): 
1. Wisconsin UV Photopolarimeter Experiment 
(WUPPE ) 
2. UV Imaging Telescope (UIT) 
3. Hopkins UV Telescope (HUT) 
BBXRT - Broad Band X-Ray Telescope. 
Attached to its own two-axis pointing system 
(TAPS ) SPECIAL PAYLOAD MISSION KITS: 
1. Galley 
2. Amrodynamic Coefficient Identification 


Package (ACIP) 
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DEPLOYABLE PAYLOAD: 
Gamma Ray Observatory (GRO), an unmanned astronomical 
observatory designed to image objects at high energy 
(gamma ray) wavelengths. 

Deployment weight: 34,442 lb 


CREW COMPARTMENT PAYLOAD: 
Protein Crystal Growth (PCG) - II 


ATTACHED PLB PAYLOAD: Aic Force Maui Optical Site (AMDS) 
Crew and Equipment Translation Aids (CETA) - designed Radiation Monitoring Equipment (RME) — III 
to evaluate candidate techniques/equipment for EVA Shuttle Amateur Radio Experiment (SAREX) 
crewneaber translation. - 11 

Bioserve/Instrumentation Technology 
Ascent Particle Monitor (APM) — desiqned to assess the Associates Materials Dispersion Apperatus 
the particulate contamination in the Orbiter PLB during (BIMDA) 
ascent. 


SPECIAL PAYLOAD MISSTON KITS: 
Remote Manipulator System (MSS) s/n 301 




































PAYLOAD-CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/1L RETURNED CARGO 
AT LIPT-OFF, LB WEIGHT, LB WEIGHT, LB None 
21,413 4,873 20 , 495 





DEPLOYABLE PAYLOAD: 

Shuttle Payload Autonomous Satellite (SPAS) ~ II/ 

Infrared Background Signature Survey (IBSS) -— SPAS-II/ 

IBSS was designed to observe rocket plume firings at 

infrared wavelengths 

Deployment weight: 4,046 lb CREW COMPARTMENT PAYLOAD: 

Retrieval weight: 3,955 lb 
Cloud Logic to Optimize Use of Defense 
Systems (CLOUDS) - 1A 






riment Container (MPEC) - An 
additional USAF experiment mounted on STP-1. 
Deployed weight: 270 lb Radiation Monitoring Equipment (RME) - III 


cao A, B, and C canister - Three canisters of chemicals 


were released. Deployed weight : 548 lb 


XYTACHED PLB PAYLOAD: 

Air Force Program (AFP) ~ 675 - The objective of 

AFP-675 was to observe near-Zarth space and celestial 

objects at infrared and ultraviolet wavelengths. 
Test load (STP) -— 1 ~ Pive USAF experinents 

mounted on a Hitchhiker - M carrier. 


SPECLAL PAYLOAD MISSION KITS: 
Remote Manipulator Systen (RMS) 
s/n 301 
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CARGO WEIGHT 
AT LIPT-OFF, LB 


RETURNED CARGO 
WEIGHT, LB 
28,114 


WEIGHT, LB 
28,114 0 








DEPLOYABLE PAYLOAD: 
Hone 





ATTACHED PLB PAYLOAD: 

Spacelab Life Sciences (SL5) - 1 - 
a. Spacelab Long Module 

b. Tunnel 

c. Tunnel Extension 

dad. Tunnel Adapter 


Experiments: 

6 Body Systems 

6 Cardiovascular/Cardiopulmonary 

3 Blood Systen 

6 Musculoskeletal 

3 Neurovestibular 

1 Immune System 

1 Renal /Endocrine Syston 
Gas Bridge Assembly (GBA) - 12 
GAS experiments mounted on a truss structure in the 
PLB 










AT LIFT-OFF, LB 
46,712 





DEPLOYABLE PAYLOAD: 
Tracking and Deta Relay Satellite/Inertial Upper Stage 
(TDLRS/IUS), ome of four identical commmication 
satellites providing support for STS and other customers. 
TORS/IUS Weight = 37.575 lb 


ATTACHED PLB PAYLOAD: 
1. Space Station Heatpipe Advanced Radiator Element 


(SHARE~ITI ) 
2. Shuttle Solar Backscatter Ultraviolet Instrument 03 
{ SSBUYV) 
3. Optical Commamications Through the Window (OCTW) 
Experiments: 
Gas Bri Assembly (GBA) 






MISSION SEQUENCE: 





GAS (Getaway Special): 
12 Experiments on GBA 


41 

















Solid State Microaccelerometer 
Experiment 

Experiment in Crystal Growth 

Orbital Ball Bearing Experiment 

In-Space Commercial Processing 

Poamed Ultralight Matals 

Chemical Precipitate Formation 

Microgravity Experiments 

Flower and vegetable seeds exposure to 
Space 

Semiconductor Crystal Growth Experiment 

Active Soldering Experiments 

Orbiter Stability Experiment 

Effects of Cosmic Ray Radiation on 
Floppy Disks and Plant Seeds 
Exposure to Microgravity 


CREW COMPARTMENT PAYLOAD: 


Physiological Monitoring System (PMS) 


Urine Momitoring Systes (UMS) 
Animal Enclosure Modules (AEM) 
Middeck Zero-Gravity Experiment (MODE) 


SPECIAL PAYLOAD RISSIOM_ KITS: 


Airlock Transfer Tunnel 


Ae 


GAS (Getaway Special): 





Tank Pressure Control Experinent 
( TPCE ) 


CREW COMPARTMENT PAYLOAD: 


Air Force Maui Optical Site 
Calibzation Test (AMOS) 

Miroral Photography Experiment (APE) 
Bioserve/Instrumentation Technology 
Associates Materials Dispersion 
Apparatus (BIMDA) 

Investigations into Polymer Membrane 
Processing (IPMP) 

Protein Crystal Growth (PCG-III) 
Space Acceleration Measurement System 
(SAMS ) 

Solid Surface Combustion Systen 
(SSCS) 

Ultraviolet Plume Instrument 


SPECIAL PAYLOAD MISSION KITS: 
Hone 












MISSION SEQUENCE: 43 







ORBITER OV-103 





PAYLOAD—CHARGEABLE GAS (Getaway Special): 
CARGO WEIGHT DEPLOYED P/L 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB None 
17,144 14,388 2756 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
Upper Atmosphere Research Sateliite (UARS) 1. Ascent Particle Monitor (APM) 
UARS Weight = 17,144 lb 2. Cosmic Radiation Effects and 
Deployable weight: 14,388 ib Activation Monitor (CREAM) 
Non-deployable weight: 2,050 lb 3. Radiation Monitoring Experiment (RME) 
__| 4. Investigations into Polymer Membrane 
ATTACHED PLB PAYLOAD: Processing (IPMP) 
5. Protein Crystal Growth (PCG) 
6. Middeck 0-Gravity Dynamics Experiment 
Experiments: (MODE } 
7. Shuttle Activation Monitor (SAM) 
8. Physiological and Anatomical Rodent 


Gas Bridge Asseably (GBA) 


Experiment (PARE) 


SPECIAL PAYLOAD MISSION KITS: 







CARGO SUMMARY 


PAYLOAD—CHARGEABLE 
CARGO WEIGHT DEPLOYED P/L 
AT LIFT-OFF, LB WEIGHT, LB 


44,637 | 37,588 





DEPLOYABLE PAYLOAD: 


Defense Support Program/Inertial Upper Stage satellite 1. 

DSP/IUS Weight 2. 

Deployed weight: 37,588 lb 3. 
Non-deployed weight: 5,612 lb 

4. 

ATTACHED PLB PAYLOAD: 5. 

Interim Operational Contamination Monitor (IOCM) 6. 

Ve 

8. 


Experiments: 


Gas Bridge Assembly (GBA) 
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CREW COMPARTMENT PAYLOAD: 


SPECIAL PAYLOAD MISSION KITS: 


ORBITER OV-104 















Terra Scout 

Military Man in Space (M88-') 
Air Force Maui Optical Site 
Calibration Test (AMDS) 

Cosmic Radiation Effects and 
Activation Monitor (CREAM) 
Shuttle Activation Monitor (SAM) 
Radiation Monitoring Equipment 
(RME-IIT) 

Visual Function Monitor (VFT-1) 
Ultraviolet Plume Instrument (UVPI) 


ge es NE a ra. ed eo 
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MISSION SEQUENCE: 45 ORBITER OV-103 
ATTACHED PAYLOADS (CONT'D): 
8. Critical Point Facility 
Measure material properties at the 
critical point 
9. Gravitational Plant Physiology 
Facility 
Biological Investigation of plants 
during speceflight 
10. Biorack 
Biological investigation of 
various life forms during 
spaceflight 
Reflight of Spacelab D-1 Experiment 
11. Space Physiology Experiments 
Investigate human space 
adaptation and motion sickness 
12. Microgravity Vestibular 
Investigations 
Study space motion sickness 
13. Biostack 
Investigate space radiation effects 
on biological materials 
14. Mental Workload and Performance 
Evaluation 
Test human performance of 
computer tasks in Zero-G 


Objective: Conduct 9 Materials Science and 7 Life 
Science experiments in microgravity: 
1. Fluid Experiment Systen 
Crystal growth and fluid behavior 
2. Vapor Crystal Growth Systea 
Reflight from Spacelab 3 
3. Mercury Iodide Crystal Growth 
Reflight from Spacelab 3 
4. Protein Crystal Growth 
Reflight from STS-26, 29, 32, 37 
(Middeck ) 
5. Organic Crystal Growth Facility 
Crystal growth 
6. Cryostat 
Crystal growth 
7. Space Acceleration Monitoring Systen 
Measure ca-orbit shuttle acceleration 
to support other microgravity 


___ CC porinents _ (Cont'd on next 







MISSION SEQUENCE: 45 


(Concluded) 
GAS (Getaway Special) (Cont ‘d): 
GAS ballast payload no. 1 (GSP 1) 


GAS ballast payload no. 2 (GBP 2) 





ATTACHED PAYLOADS (Cont’d): CREW COMPARTMENT PAYLOAD 
15. Radiation Monitoring Container/Dosimeter Gelation of Soils: Applied Micro— 
Measure effect of space radiation on gravity Research (GOSAMR) 
biological materials Objective: investigate processing 
GET~AWAY SPECIAL (GAS) BRIDGE CONSISTING OF 12 CAMISTERS: of gelled sols in microgravity 
G-086: Effects of microgravity on cysts hatched Student Experiment SE 83-2 
in space; thermal conductivity and bubble Objective: Study sero gravity 
velocity of air in water capillary rise of liquid through 
G-140: Marangoni convection in a floating zone granular porous media 
G-143: Glass bubbles in glass melts Student Experiment SE 81-9 
G-329: Solidification of phenomena in metal al ioys Objective: Study convection in 
G-336: Measurement of diffuse rodiacal and gaiactic zero gravity 
emissions at B, R, & V standard Investigation into Polymer Meabrane 
astronomical wavelengths Processing (IPHP) 
G-337: Performance of thermoacoustic refrigerator Objective: Manufacture polymers 
under microgravity in space 
G-457: Gas-liquid separation under microgravity Radiation Monitoring Equipment 
G-609, G-610: UWitravioclet observations of (RE-III) 
deep space Cbjective: Measures radiation 
G-614: Motion of debris wider microgravity environment on-orbit 
conditions: low melting point materials 
processing 









PAYLOAD~CHARGEABLE 
CARGO WEIGHT 
AT LIFT-OFF, LB 
17,683 


DEPLOYABLE PAYLOAD: None 





ATTACHED PLB PAYLOADS: 
ATLAS-1 (2 Spacelab Pallet and Igloo) 
Objective: Study the composition of the middle 
atmosphere and its variations over an 11 year solar 
cycle. This is the first of 10 planned ATLAS missi 
over the next 11 years. 
Atmosphere Physics 
Atmosphere Trace Molecule Spectroscopy (ATMOS) 
Previously flew on Spacelab 1 
Refligtt from Spacelab 3 
Millimeter Wave Atmospheric Sounder (MAS) 
First flight 
Atmospheric Lyman Alpha Feissions (ALAE) 
Previously flew on Spacelab 1 
Grille Spectometer (GRILLE) 
Previously flew on Spacelab 1 
Imaging Spectrometric Observatory (ISO) 
Previously flew on Spacelab 1 








ons 








‘Solar Science 
Active Cavity Radiometer Irradiance 
Monitor {ACRIM) 

ACRIM | flown on the solar 
maximum satellite 
Measurement of the Solar Constant 
(SOLCON) 

Previously flown on Spacelab 1 
Solar Spectrum Measurement from 
180 to 3200 Nanometers (SOLSPEC) 

Previously flown on Spacelab 1 
Solar Ultraviolet Spectral 
Irradiance Monitor (SUSIM) 

Previously flown on Spacelab 2 

and on the Upper Atmosphere 

Research Satellite (UARS) 

Space Plasma Physics 
Atmospheric Emissions Photometric 
Imaging (AEPI) 

Previously flown on Spacelab 1 
Space Experiments with Particle 
Accelerators (SEPAC) 

Previously flown on Spacelab 1 
Energetic Neutral Atom Precipita- 
tion 


(Comt’d om next ) 










CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 
AT LIFT-OFF, LB WEIGHT, LB | _— WEIGHT, LB 
17,683 i) 17,683 


ATTACHED PLB PAYLOADS (Cont'd): 

Ultraviolet Ast ronoay 
Far Ultraviolet Space Telescope (FAUST) 

Previously flown on Spacelab 1 

Shuttle Solar Backscatter Ultraviolet/A (SSBUV/A) 
Objective: To provide more accurate and reliable 
readings of global ozone to aid in the calibration 
backscatter ultraviolet instruments being flown on 
free-flying satellites. 


GAS (Getaway Special): 
Getaway Special 229 (GAS—229) 
Objective: To melt and regrow gallium arsenide 
crystals with convective effects absent. 


CREW COMPARTMENT PAYLOAD: 

Investigation into Polymer Membranes Processing (I 
Objective: to flash evaporate mixed solvent 
systems in the absence of convection to control 
the porosity of the polymer membrane in 
microgravity. 
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of 


PMP ) 


] 


MISSION SEQUENCE: 46 ORBITER OV-104 
(Concluded) 





CREW COMPARTMENT PAYLOAD (Cont ‘d): 


Space tissue LOSS-01 (STL-01) 
Objective: To monitor the 
activities of tissue samples at the 
cellular level under the influence 
of microgravity 

Radiation Monitoring Equipment-III 

(RME-III)) 

Objective: To measure ionizing 
radiation over repeated time 
intervals and digitally store the 
resulting data. 

Visual Punction Tester-—2 (VFT-2) 
Objective: To measure basic vision 
performance parameters in an 
orbita” space flight environment. 

Cloud Lo, . to Optimize Use of 

Defense System 
Objective: To obtain photo— 
graphic sequences of cloud fields 
of interest as targets of 
opportunity . 

Shuttle Amateur Radio Experiment II 

(SAREX II) 

Objective: To demonstrate voice, 
slow-scan television (SSTV), and 
pocket radio. All transmitted on 
2 meter capabilities and fast 
scan television (FSTV) trans~ 
mitted on 70 cw capability. 
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MISSION SEQUENCE: 47 





CARGO WEIGHT DEPLOYED P/L 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB None 
32,809 23,346 9,463 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
Commercial protein crystal growth 
International telecommmications satellite VI F3 (CPCG) 
(Intelsat) perigee kick motor (PKM) Air Force Maui Optical Site 


Calibration (AMOS) 
Ultraviolet Plume Instrument (UVPI) 
ATTACHED PLB PAYLOAD: 


Assembly of station by EVA methods 


SPECIAL PAYLOAD MISSION KITS: None 


MISSION SEQUENCE: 48 STs—50 ORBITER OV-102 
GAS (Getaway Special): 
RETURNED CARGO 
WEIGHT, LB None 
24,305 





CREW COMPARTMENT PAYLOAD: 
*Zeolite Crystal Growth 
None *Generic Bioprocessing Apparatus with 
1 Refrigerator/iIncubator Module (R/IM) 
*Astroculture (ASC) 
Protein Crystal Growth (PCG) Block 1 


ATTACHED PLB PAYLOAD: with 3 R/IMs 

*Investigation into Polymer Membrane 
United States Microgravity Laboratory (USMI-1) Processing (IPMP) 
Investigation into Polymer Membrane Processing (IPMP) Shuttle Amateur Radio Experiment-II 
Shuttle Amateur Radio Experiment-II (SAREX-II) (SAREX-II) 
Ultraviolet Plume Instrument (UVPT) Ultraviolet Plume Instrument (UVPI) 


Orbital Acceleration Research Experiment (OARE) 
Zeolite Crystal Growth (206G) 

Ast roculture 

Generic Bioprocessing Apparatus (GBA) 

Protein Crystal Growth (PCG) Block 1 
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CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 
AT LIFT-OFF, LB WEIGHT, LB WEIGHT, LB 
28,585 11,287 18,594 


DEPLOYABLE PAYLOAD: 


EURECA 
Deployable weight: 9,901 lb 





ATTACHED PLB PAYLOAD: 

Tethered Satellite System (TSS-1) 

Evaluation of Oxygen Interaction with Materials-III/ 
Thermal Energy Management Processes 2A-3 
(EOIM-III/Temp 2A) 

IMAX Cargo Bay Camera (ICBC) 

Consortium for Material Development in Space Complex 
Autonomous Payload-II (CONCAP-IT) 

COMCAP—IIT 

Limited Duration Space Environment Candidate 
Materials Exposure (LDCE) 


27,607 








CREN COMPARTMENT PAYLOAD: 
Gas Autonomous Payload Controller (GAPC) 
for Use in ICBC Operations 
Pituitary Growth Hormone Cell Function 
( PHCF) 
Air Force Maui Optical Site Calibration 
(AMOS) (Passive Requirements Only) 
Ultraviolet Plume Instrument (UVPI) 








ATTACHED PLB PAYLOAD: 


Japanese Spacelab (Spacelab—J) Long Module 
Gas Bridge Assembly (GBA) with 12 Gas Canisters 
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CREW COMPARTMENT PAYLOAD: 
Israeli Space Agency Investigation 
about Hornets (ISAIAM) 
Shuttle Amateur Radio Experiment (SAREX) 
Solid Surface Combustion Experiment (SSCE) 
Ultraviolet Plume Instrument (UVPI) - 
Payload of Opportunity 


a a | 6 ee ce Se gn! | NNN! Se a me ee Ce ee | Voge 






GAS (Getaway Special ): 


None 








CARGO WEIGHT 
AT LIPT-OFF, LS 





20,132 
DEPLOYABLE PAYLOAD: 

















CQEM COMPARTMENT PAYLOAD: 
Queens University Experiment in Liquid 
Metal Diffusion (QUELD) 

Phase Partition in Liquid (PARLIQ) 

Sun Photo Spectrometer Earth Ataosphere 
Measurement-2 (SPEAM) 

Orbiter Glow-2 

Space Adaptation Tests and Observation 
(SATO) 

Commercial Materials Dispersion Apparatus 
Instrumentation Technology Associates 
Experiments (CMIX) 

Crystal by Vapor Transport Experiment 
(CVTE) 

Heat Pipe Performence (HPP) 

Commercial Protein Crystal Growth (CPOG) 

Shuttle Plume Impingement Experiment 

(SPIZ) 
Physiological System Experiment (PSE) 


Laser Geodynamics Satellite (LAGEOS) 





ATTACHED PLB PAYLOAD: 


United State. Microgravity Payload-2 (USMP-1) 









ORBITER OV-103 





CARGO WEIGHT DEPLOYED P/L 
AT LIFT-OFF, LB WEIGHT, LB 
26,118 20 ,953 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
DOD-1 Payload CLOUDS - Cloud Logic to Optimize the use 
Deployment Weight: 20,953 lb of Defense Systens 
PARE - Fluid Acquisition and Resupply 
Experiment 
ATTACHED PLS PAYLOAD: MIS - Microcapsule In Space 
ODERACS - Orbital Debris Radar Calibration Spheres RME III - Radiation Monitoring 
GLO — Glow Experiment /Cryogenidteat Pipe Experiment Equipment -— IIT 


STL - Space Tissue Loss 
BLAST - Battlefield Laser Acquisition 
Sensor Test 
HERCULES -. Hand-Held, Earth-Oriented, 
Real-Time, Cooperative, User- 
Priendly, Location Targeting, 
and Environmental System 
CREAM - Cosmic Radiation Effects and 
Activation Monitor 





SPECLAL PAYLOAD MISSION KITS: 
Remote Manipulator System (RMS) 
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CARGO SUMMARY MISSION SEQUENCE: 53 sTs-5S4 CRBITER OV-105 
PAYLOAD-CHARGEABLE GAS (Getaway Special ): 
CARGO WEIGHT DEPLOYED P/L RETURNED CARGO 
AT LIFT~OFF, LB WEIGHT, LA WEIGHT, LB None 
46 ,540 37,497 11,572 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
CHROMEX - Chromosomes and Plant Cell 
TORS/IUS - Tracking and Data Relay Satellite/Inertial Division in Space 
Upper Stage 
Deployment Weight = 37,497 lb. CGBA ~- Comercial Generic Bioprocessing 
Apparataus 





ATTACHED PLE PAYLOAD: 
PARE ~— Physiological and Anatomical Rodent 
OXS — Diffuse X-Ray Spect rometer Experiment 


SSCE - Solid Surface Combustion 
Experiement 


SPECIAL PAYLOAD MISSION KITS: 


20,968 
DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
SUVE - Solar Ultraviolet Spectrometer 
HERCULES - Hand-Held, Earth-Oriented, 





SPARTAM-201 — Shuttle Point Autonomous Research Tool for Real-Time, Cooperative, User- 
Ast ronceay—201 Friendly, Location Targeting, 
Deployed Weight: 2,840 lb and Environmental System 
ce. Ret rieved Weight : 2,798 lb BME III - Radiation Monitoring 
ATTACHED PLB PAYLOAD: Equipment III 
ATLAS-2 -— Atmospheric Laboratory for Applications and CREAM — Cosmic Radiation Effects and 
Science Activation Monitor 


SAREX II - Shuttle Amateur Radio 
Experiment II 
CMIX -— Commercial Materials Dispersion 
Apparatus ITA Experiments 
STL -— Spece Tissue Loss Experinzent 
PARE - Physiological and Anatomical 
Rodent Experiment 


SPECIAL PAYLOAD MISSION KITS: 


Remote Manipulator System 


| a J) 
















ORBITER OV-102 


GAS (Getaway Special): 
RKGH - Reaction Kinetics in Glass Melts 





DEPLOYABLE PAYLOAD: CREW COMPARTMENT PAYLOAD: 
None Crew Telesupport Experiment 


SARAX -— Shuttle Amateur Radio Experiment 





ATTACHED PLB PAYLOAD: 

SPACELAB - D2 (German) payload 

User Support Structure -— 

MAUS - Material Science Autonomous Payload 

AOET -— Atomic Oxygen Exposure Tray 

GAUSS - Galactic Ultrawide Angle Schmidt System Camera 

MOMS - Modular Opto—Electronic Multispectral Stereo 
Scanner 


SPECIAL PAYLOAD MISSION KITS: 


1-56 


*suoTSSTu Quenbesqns pur 
tots ‘Aremmmne 2461139804 
‘TWuUCTIeUISIUL [TTeAYOON 
“suctsstm quenbesqns pus 


1-sas ‘Arwmmns setj10do14 -queczed 96 zo wolsiedstp sweqsds 














































































































































SSUW 2021920 AA/ISE + O2I1N0S @ UO peseq s3UHTTZ 2EqQO [Te ‘QUeDTed 66 JO UOTSIedsTp sweqsis & UO pest P-SL5 TI T-SLSs 
UOTIISSUI 37023TC etr’oce | 9e6'09€ | 979° 69T 
— pemi10zieg ON €T0'92 706'SZ Let’? qem reds Burm 33071 
6°9zS 9L° OTS 4$°S2T LTwrotla ote ft tT 
0'S9T T90'99¢ | 6zo'T9e | So9'zST ss°T 
£99‘'S2 696 ‘Sz oce‘t efpq Surpee) butm 33¢7 
o°S9T T'S9t 9° TP: 0T:00 LS"6€S zb°izs 26° L2T we7Im| 919 ot 
PET oes’ ece | 6bz'zz¢ | 6e9' TST O€T# X ‘T6TT * X}| 2S°T 
| £272 'S2 Lb9'sz 687’) qem ieds butm 3307 
| 6° PCT €°6Z:0T:00 ZE°L2zS et’ 60s 2°9ZT L°€6 TZ7WIDAIA! 919 6 
Z7°O9T e.e's9e | coe’og9e OCT = A ‘6HZT = XI EST 
699'S2 £66 ‘SZ qem ieds butm 7ySTH 
$°09T $9°6ES 79°T2S LIWWONIM|] TOL [¥L0'76H‘D 9 
| z7°09T 90¢'99€ |] OZP'TSE | LSE’ 6bT oct= A 6RZT = X] 9S°T 
| g99'sz | s6s‘se | 6Tt'? qemu jeds Bure qubtH 
| P°O9T | S°LITIZ°O£:bP:00 Z°0Z:0T:00 vets tT" 00S z°9ZT LIWGONIM] TOL L L 
? 09ST Set 99e | zzt' 19e | €Sb’TST Oct =k 6bzT =X 
| ZL9'S2 qem 2eds butm quydty 
! 9°RST | O'LITIO'LE: EF: 00 E'SET 19°6T:0T:00 $$°L1S OF 66> Z¥'6ZT CTWEONIA ‘y 9 
| 
| 0°09T g's e6t'99e | 90z’T9E | 90z'SST OL’T 
! 219‘SZ QTU 2O0OU TTL TV9TII0A 
| 0°09T 9'OP:PR:00] 2° O9T O° LET | 8° OE:0T200 LL°92S 99°OTS @0°6ZT U-9-A] O€L [e97' Leb’ > S 





(bd) 3NIQS TOTIICA 
puryzzey qurodptw 
Tt- 13 





009‘ PSE bZ0‘9ST 


‘ 
a v°Ots L* 








9°0P-2€-00 o°otT 





O° ott 

o-oET 
8 »°0S: OP: 00 
O°TL {2° TH: TH200 


8 
os 70: bb: 00 
* 058 


L°7et =X 
eutig pod SWO 3341 
9~I1SWO 





wy 


fro [com 


ROE‘ OLD’) 


peol Butaata yordqv 
YUBL TWUISIXT p3reAcy 
NIOdd GM 














6°€€-0T*00 





qem buta3ta ebuty 
zweys 100g Avg peoyTAed 
qam 0ad 





~« 


TIT’ LS‘ 


















"yeu UOtz#I07} 
“*3Twi} wora S:@:y /ucT7d11980q/epoD aT 
eo6 120g | -v3nG 5 zojeoTpur peoy doz ‘quBtem * On 
' t 
/eebody} ving IQ 6. SPuIm “2H S°€-7 330-3371 ‘on| ‘Bes 
uing 7-SWO ‘equq PRO] PUuTM peQeTNoTeod eT39NUS —SLS| SStwW 


NOIIAMZSNI LITO GNW INZOSv 
\ S2IWOLSIH LHOITA FLLLNHS 


1-5? 





suctsstw juenbesqns [-sis 

‘AT@MEME WHT ZISCd TRUCTIPUTERUT 
TT@AyOoy “suctsstu juenbes 

-qns pue {-sis ‘Aismms 2012104014 
setjiedoig sSUM 2037420 JA/DSCS 


e"sct 
v'2s 
c*cct O° SLT 


L°68T 


£°06T 





L*sot 


6°ZhT 


s°06T 

















T° Z6T 
v°O6T 
9° 06T 
v°O9T 
9°8PZ 19° ZHT 
0°SeT 
0°S8T 
v°OST 
T°O9T 
v°O6T 
L°T6t 
9° 09T 6°0S 
8°O9T 1Z°92T (2°75: bb-00) BOOT 
‘Tau | ‘50s 
**QTwW] ‘uot yeu ‘'3TV 
eebt108g | -e1ng eo6bt1ed 
/eebody| wing /eebody 





uing 7-SWO 


2 @DINOS 


uot zJISSuUT 3902 Td 
— pew10j10d ION 


S°esT 


30s 
‘uot? 
-ting 





- 31q20 0) 3100V 


uoTzZIesSUT 3>5e1TC 
— powiozied ON 


THE TT+00 


UOTZISSUT 32501 TC 
— Pewz0JZI0g ON 





6°9€:0T=00 


esuezeg JO Quem zredeq — eTqeTTBAY ON 


















@ UO peseg SIUHTTZ 1eqNI0 TTe ‘UeDIed 66 JO UOTSIeds 

{uewOW 
burpueg yoou Guta 33071 
XMON LI] 





B80 















pee = X ‘S9ET = X 
qem eds butm 3301 
gVIONIM 


6LY' PST 
str’s 
00° TZT 


TeP‘ T9E 
6€8'SZ 
6$°L0S 


€99'S9E 
Z716‘S2 
Li°Sts 














2C6 ‘TSE 
9SL ‘SZ 
62° 665 


MOPUTA peeyzerc IWWSTY 
MOUNIMOW 


Obz = X ‘SIET = X 
qem 20ds Buta 3301 
OZWINAIA 


ZZ S9E 
PT6‘SZ 
£6°C€S 











909'9L¢ 
€2L'SZ qemu 2eds 6utm 9307 


GTWIONIM 


go°ets 





Obz = X ‘S9ET = X 
qem zeds 5utm 3301 
OZWIONIM 


ZOT‘EST 
LLO’Y 
be'972T 


b6S ‘09€ 
8t6‘Sz 
96° TES 





£09 69€ 
pT0'9Z 
00° 0SS 











ObZ2 = K 'SOCT = X 
qem zeds Buta 3ubTY 
OZ7VUONIM 


Zbz ‘9ST 
S60'+ 
ZL’ S2T 








9 WUTOd POd SWO 3361 
Wold Sswo 


we =A SET =X 





















L2e‘S9€ oe6'o9e | $€S‘7Z9T eingoniys YyYsnosz4Q 
999'SZ $6S ‘Sz 066‘€ -Kkiie> Butm 331 
00‘'fES 6T°STS S°p2t 1°96 td 


UOT AIO} 
/UOTAATID8eq/epoy 
zozeotpul prot doz 

SPputmM “1H §°€-1 

‘e28q PVOCY PUTM POIFTHOTFS 


33/°3Tv 133 °°3Tw | az f° ate] entes 
/sdz' > teal /sdz‘- tea] /sdz‘- 8A 
/208'LIW | /208 ‘LEN|/oes ‘LEN 





NOLIMISNI LIGYO GNW INSOSY 
SZIMOLSIH LHOITA FLLLAHS 









UOTSSTH eSUezJeq JO QUeMZIedeq -— eTQeTTeAe 







‘queszed 96 Jo uotTsiedetp sweqsis 


T9°T 
SZ 
ee°t 













TS9 


4 oe | 





9TL 





9z°T 


Tt9 











Qou #7eg 


TO6‘61S'F 


LTE ‘ter’? 


pes ‘cts 


$ 
‘bp 
at 
‘3ubTeM 
FJO-QIVI 
@1349NUS 





UY 
be [2 [3 [4 |* 


* 
=) 
~ 


Cts 


ats 


> eweqeds © Uo pestq P-SLS "UN I-SL6s 


4 
TZ 
02 
6t 
eT 


Lt 


9T 


st 
pT 


CT 


ZT 


1-58 


“SUOCTSSTm Quenbesqns 
pue t—sis ‘Aremmms 9061133808 ‘peansez sea WAOp3uMo>D YyouneT eq) ‘2I[Nse1 & se pue ‘sbuyn eyy 103 Ayzezes zo suybive wat pts0d pencys sproy 
[BVUCTIWUISEQTT [TeAYDO_ ‘suCTSs yu PUTA eTquiedsoD sey 3eyQ sTecTeue ssezys SutQeTxe UF YITA SUCTITPUCS PHOT PUTA Aup-youney jo aouyiedmod,, 
quenbeesqns pur 1-sis ‘Ar veens "9ueD20d 96 jo uoyssedsyp sweqeds 
seTz10do1d S8UW 1835910 4A/DSC uo peseq #3uBTTJ 320G30 TI¥ ‘3UeD20d 66 JO UOTSIedsTp sweQsAs Vo pesed 9-Sis Ynoryy T-SiS » 


se ° tort 

9F°S9T ¥/N T€ 
0°O09T zT’t 

0°99T 0°6L9 oc 






622 ‘TLE 066‘9ST 


£e°e9e'Sz 








O9€ T#X 
dey iaeuuxy ewetig SNO 


































LOET = X 
WSTa PTW 

dup reds 10ddn 
9T was ‘2~1 


















UOTSSTW esUSezEg JO QueEQIeded - STqeTTeAR Jou eQe0 


6LS‘S9E | 296‘09E PIw dw> 1eds 20ddn 

0°O9T LL9‘Sz 99‘S?z QTVI ONIN} LO°T 

€°99T 22: 9d:00 6Z:0T:00 £9°92¢ L€° 60S 2-11 949 97 'EzG‘h 
00S‘L9€ | OOE’ TSE des xseuuy ewerZ 

$°Z9T 998'Sz L792 SWO LiV¥ 

9°99T 05:6£:00 o'ezs 8°OTS z~1 


9T8 ‘TST 
Lz‘? 
os" ezt 








L°2Z0T "IPT-ZIM| OTT 
esZOT Vel-BWIAt LOL 


6SeT = X ‘ofb = @ 


qeued 
TOs20g YUBL [VuUISINRT! Se“y 
ZH-E LE] O22 


TET = KR “LOET SX 

dvu> 
zedg 1064 Butm 237¢7 
+ TWIONIM 














SSS ‘2ST 
wert 
2°22 


696'09¢ 
v6S'S? 
b9O° TOS 


evo '99£ 
019°S2 





o9c ‘609 ‘> 


quewoW 
buypueg yoou butm 33707 


9T’T 








UOT{QI@SUT 90801Td 


— Ppemz0jJ2eq JON t@h 





UOT R501 
/a0y7dt3580q/epod 
pUI peor dol 
SPUTM "IH ¢°¢~1 
‘8300 PICT PUTM PEIETNIT#D 





NOITIMISNI LId#O GNVW INZOSY 
SUIMOLSTIH LHOT ITA 


1-59 





‘suotsste quenBesqns 


pue 1-sas ‘Asemengs y61[Z380d [euvt euszejUT 


T-s45 ‘Arvemmg sotpredo1g ssew 1021G10 JA/DSC 


ett 


OPT 


6€2 


Lez 


L£°Let 
z°06T 


o*stTt 


O°ceT 


° 6ST 
z'o9T 


00°LZE 
oo'ece 


O’STT 
o°2eT 


O° ect 
O°ScT 





TT@ANSON =" sSuCTEsTU juenbesqns pur 


9°S2:08- 00 


2 SoInhos 















ce9'zst 
6°St06 
94° U2T 


90c 'T9€ 
P°O2LSe 
TS "OTS 


969'L9€ 
€°€6282 
0p’ Tes 











L60°9ST 
$°b62S 
ez °SetT 


907 THE 
O°ZTé6S2 


L6L‘69€ 
£°000972 








Stz = 
zeeus saedg Burm 3307 

Ov Vl ONIA 
0°23 





000'zsT 
0°002'» 
99°SetT 





€S$‘9GT 
O°ETt'd 


O9ET#=xX 
dw> i18UUl SuFIg SWO 

a $wo LIV 
0°21 


uot woo] 
enTtesa AUOT Adt1980q,/epoD 
epeoy 2038 TpUY peroT doy 
SpuTM “2H §°C~T | 
feqeqd PYOT PUTM PeQeTNOTED 


MOIIMZSNI LIG#O GNV INZOSY 
SAIVOLSIH LHOTTS FILINHS 


















OF 


6t 


‘et 


ce 


9¢ 


st 


ze 


1-60 





*SUOTSST@ JUeNbesqns 
pue t-sis ‘Arwumms qyStTz3s0q TRUCTIeUIEQUT 
TT@MNSOW ‘suotsste juenbesqns pur 

1-szs ‘Arwemmg seryzedo1g ssem 18231G10 aA/DSC : @D1NOF 






































































































































































ooe'69t| G6es’Ose!) STe’z7sT 
922 916'Sz L06'SZ] 9°ZEZ2'D 
0€2 e°€Z:Tb500 V/N W/N L°L2¢ »°60¢ 2T'SZT O€L} 68L‘9TS‘> 6) 
Tee‘99¢] 908'09¢] 95h'°LST 
O9T #99 ‘Sz b6L'SZ | L'STL‘’b 
ost C THIIL’ 05: 6F:00 W/KR W/N $°9%S T° LOS 2° 97T COT’ O7S‘H} ZOl OS | 8b 
soe‘eoe} €tc’o9e|] €SS9'9ST 
grt opp ‘bz | 9° OSE‘ bz] BSTz‘'> ssl 
vet €*bZTIS°LS:6£:00 v/n W/N 9°42¢ °60¢ Z°L2T S49] 278’ sts’s ib 
6ee’zec; oer’zce| peo'sst 
6ST 66‘2 spe'or | S°tzz‘s rT 
z79T v/N W/N 9° 025 v° OTS 00° SzT 0£9} O7L'°S6P‘> 9P 
eee‘'zec|] Toe’ece}| gs9T2‘Ssst tad TIM 
t9T b66'OZ 9c6‘er | L°7sz‘h TRUTMON(6E"T 
£9T V/N W/N 9° 92S T°OTS pe czt o°Le 0°2~1 $89} ZLe'Sts’b| €oT Sb 
Pb6'L9E] SES‘OSE] 668'7ST a SWO 13V 
v6T 26'S2 979°SZ] €°672'> TRUTWON|SP'T 
L6T S°€BT} 8b: 0F-00 V/N W/N 40°82¢ 01° 60S 9¢°92T 0°06 0°71 Ofd th 
see‘zee| eoe’zee| S9E’SST 
Z0€ ~L0'92 Z00‘92 | 6°SbT'd 
ete Ob: £b:00 W/N W/N 7S° PES 71° 9TS bO'SZT 0°96 P°L9L| b7b'EOS'b] EOT tb 
Ld-7'IM 
906'99E}] 988°OS9E] T97'6ET @atatsod aed 
T9T 609‘S2 964‘'SZ| 2°S9Z) MOT @T2IOIAUL CIT 
PLT 0°'TS:6€:00 W/N V/N 0°92¢ 08° L0S 09°S2T 0°16 0°2-1 SLL ze 
PT 608'99E PRP’ TSE | ZO0'EST 
T'PZT/9°LT:72b-00 ¥/N W/N 0°69e'sz | z°eoe'’sz!] T°S27z's TZ7W1 Sburm}zt*t 
LST 98°L2S 8°60S bL°bzt 0°e¢ O°Z~1| 6°889]| TOS‘eTS’b| ZOT te 
* Teu UdTtQBOC7] 
‘*3TWl ‘uorg Tuu ‘°l2TV 3/°3TW 192 {°3Te | as °° atv /u0t{Adyt1380q¢/epo) qT 
eeft10g/-#1nG eebt10d /30z'* ton! /adz‘: tea] /sdz’°* tea ioyeotpur peo] doy} = wal ‘ubtem “ On 
/eehody| wing /eebody /7es' ima |/oes ‘ign /oes ‘Lai Sputmm “JH 4’ €~1 ‘ysd | 330-3311 "bes 
uing 7-SWO des qus ‘equa peol puta pesetnmore> [| ‘6 xew{ = &739nUS SStW 


NOTIMGSNI LIddO UNV LINIOSY 
SUIYOLSTH LHOTIA TLLINHS 





1-61 


et ee Oe 


= 57 AIA! oh ly et lc A yal" 





‘suotssta jzuenbesqns 

puw 1-sis ‘Asvmans 3ySrTJ 350d TeuCT {eUse {UT 
TTemyooy ‘suctsste quenbesqns pur 

T-Sas ‘Arwmms setjziedoig ssw 3®31qGI10 aA/OSE 











7°Lst 
6°29T 6°bS'6£:00 v/N v/N 
6° 8ST 
L°O9T 2°S8bT) 2° St-Lt: 900 W/N W/N 
&°o9oT 
T° o9T bts? 8E-00 ¥/N 
L'002 
6°00Z O°bOT] 8° £S:9€-00 ¥/N 
09T 
€9T P' LETT G°SS:6£:00 W/N 
09T 
o9oT L‘S8STii‘'0S:6£-00 W/N 
* tatu “29S 
‘*3Ty] ‘uoTd sim:y fj rmu “"QTW 
eebs 10g | —e2ng bt eebtied 
/eebody!| uing ‘Law ‘L | /eebody 
uing Z7-SWO uing T-SWO 





:eD3n0s 





9L0°L9E 
9°999‘SZ 
79° 82S 


1‘079’Sz 
*Z€S 


Ee‘ OSE 
6°898‘SZ 
62° 87S 











eb9 ‘EST 
z°9T7'b 


z6g'eee! E726’ TLE 
G°SLO‘SZ j0°S08‘SZ 
LS* Tes SE ETS 











O9T' 6ST 
6°LOT'D 
eT eet 


928‘ 09¢ 
G6L°SZ 
80°7TS 


ZHT‘ LOE 
998'SZ 
¥"OkS 











G69'ZLE] ETh' LST 
9bL ‘SZ 


9°€TS 


TEL’ TBE 
ZZ78°SZ 
O°ZES 










00° bcT 








NOLINGSNI LIG8O GNW LINIOSY 
S3I8OLSIH LHOTIA FLANKS 








xO@ LH Id 
mirtog 
Q°e~T 





MOONIM O8 
TWN IWON 
0°27] 


uoTIeI0°7] 
/uUoTAdT19S8eq/epoD 
JOABOTPuUL poy] doy 
SpuTm “3H §°€~1 
‘eQed PRO] PUTM PFQETHOTED 











696°8TS’b 


s*t 8 
0°2402 


ss°T @ 

be L69| Tee’ e7S ‘db 
e°t 8 

1e°669| OSc‘Los't 
p08'90S ‘6 


qT 
*24bT OM 
FJO-IYITT 
®133NYs 








£01 


SOT 


bs 


ct 


ss 


vs 


ts 


z% 


ts 


0s 


‘bes 
ss tw 


1-62 


- cane 


Set 






9eT 


902 


002 


€T? 


96T 


Set 


S61 


702 


06T 


B6T 


v0? 


0%? 


L61 


eT 


LOW 


WwW 
S$voy 


DUTPUPT 3 YOwoIddy | 


setzewmans yubt(j-4sog Wuedsseg 
‘yoTSTATG sotawuAg pue ubtseg aybtty GWa’OSr =: e@21n0s 





Dep 
‘eTbuy sdj 
"UAd 31a] 'ARTSOTSA 





¥ 


PTW Dep “232 
3@A0| ‘ Xe] ‘edots Pha 
"AQTIOL®OA ePrT[y a/I 


0503203Ur 


E 


fee fovel me [oer [vw [ome ee Poor [ows [oer [wwe Dos] 
wef free] oe [oe [om [oom [oe [orf [oes er [oe |e 
wpe [= fea] om [ow [ee [awe [oe [ore fiw [owe [ore [re foe [ 
wpe [ fea om [oo [oe [ren [oe [we fie [ore [are [ein fan | 
wf [fel ee [oe [re [new [oe [re [ne [owner [one [oe 
gTZ7 }762 61 coon] owe | ost b°6S LS6‘ZT 072 us‘T jos Peers | ort | esse | eso STt ot 
wf [feel me [em [oe [owe [oe oro [ore noe [reff T 
de ed CCC ce 
wf [fel oe [or [om [ower [oe [refine [awe [ oer [wee 
9 eon Cc oon 
wf [ = prof [or [oe [oe [oe rein [owe [tee [oe 
z€ez | Z0€ jor fovorer] ser cre bec ‘LT owe [ext 942 pore | ert 669'SZ | 201 £ £ 
ff oe we [fore [on [ or [wef ef 
wf | fel me [a [oe [ree [oe ore ore fore [ween 







SOTWYNAQCOWTY AWLNG 
SSIWOLSIH HOTTA SLLINHS 


1-63 


setivwans 3Yyb6t{j-Asod Ue dsed 
‘uoTstatg sotmeudg pue uBtseg 3ubrTs SHI/DSS  :e22Nn0S 


fw fe fee [oer fore Fore Ti 
SO° | @T2 [LOE 000‘0T 462 cs t* 
coor] vet | ova 2 L2 
LOT ] 6127 jL62 coor] ant £°T poo bei ‘ST £02 pve fare] sem | omer fo 92 92 
W/N | Y/N |W/N V/N V/N V/N W/N V/N V/N v/N v/N W/N V/N W/N pwn | oto TIS G2 
coon] vee | vt T° 6S ZTLT‘ET Z€2 ES pore | seas | canst | rol | aTy €2 
Ee WT9 72 


62 


to | 


96 


= 





béT TTe }L62 9° POS‘ ST 





L12 Cez | TTE 


ot 


-d 


6ST BC? {te 





O£8'S2 











jearer pes 
£02 | t€2 |COE corer] are | et 9°6S 492 '22 ie ss ‘T oo 
T6T LOE 000‘oT bLZ L°6S 979'8 €'ST2 jest | tos €O1 IIs 02 
002 | Stz [TOE £LS‘CT : | Fa ae? 3$6'Sc | Cut | ars 9T 
GLOW |PTU3 Bap . sdj 
qy [2eA% [‘xeW| ‘“edors sdj ON 
svey ‘AVTIOTOA TTOW *AQTICTOA ~A0} ‘ON} ‘bes 
bUTPUR]T ¥ YowRorde elejJ10 QUI ua "qi0o] -“TLS|  SStTW 


SOTWYNAGOUSW AWLING 
S2IMOLSIH LHOT1d FILLS 


ire 2 


wainaan 


=p 4 0 ree 


Ce a ee 


ee 


Ta el le LL 


ET OE RG a SEY, | ew a! 


setiewmms 2ybtTJ-3sOg JueoOseg 
‘uoTstatg sotweudg pus ubtseq 3u6T1s G/OSe @D12N0¢g 


68T ou 

=e [= fe 
i6T | serfs po 000 ‘OT 
t02 19° STZ ca PTO‘ OT 
BTZ FT 222 ad 


e9T 


TO2 


761 


66T 


£02 


oof 


r 
«i 


ed 
a 









DUTPUBRT 3 YoPOIdd 


T9T 
LIZ 


LLL’6 


000'OT 


000‘ OT 


000‘ oT 


6 )0°OT 


- 
ay 





F 
~~ 
- 


$°LT2 


942 


647 


€L2 


642 


*-ss014 
*utg* XeW 


Oo 
rf 
oe 
bd 
=] 
n 
@ 
4 


baz 98°T 


ane | ee 
ES ci 
Ea 


wot 


SOTWYNAGOUSY AULING 
SAIMOLSIN SHOTTA JLLINHS 





6ct 


S6T‘b 82° T- 


898 'S2 


£L0‘92 


b6L ‘SZ 


ZLL‘S2 


SLT’b pon Z719' 2 





OO? J 30QuUlT 





79L°S2 


OzT‘'9Z 


€TL ‘SZ 


¥OL ‘SZ 


saz 
‘AQTOOTOA 


NN 
—) 
= -4 





vOT 


o 
Lo] 
~ 


bO 


m 


~m 
+ 


th 


ch 


Th 


OF 


6f 


st 


L€ 


9f 


st 


be 


tt 





Ei acai 


setivmms 3yHt1TJ- 380g AUelSeQ 
‘uotstatq sotuwuAg pur ubtseg qubtis GWO/OS© ss Banos 





SS eed Cn ec 
So ied en Cd 
[te = a 
ccm Sn 
ZT2 serra 702°C OTZ 9¢°T pee peor | cs vs 
TTZ | veefeoc Lb62 er pre Z0T es TS 





02 | cero p'97Z ‘TT fore Cs°Tt 0S 
v6éT 9$°T Lb 
IV} 18A0 * ON 





On| *bes 


svey ‘ -A0 
*G10] -SLS| ° SSTW 


bUTpPUR] 3 YoPOIdd 





SOTWYNAGOWTY AWLNG 
S3IMOLSTIH LHOIT FLLINHS 


1-66 


squemeinsvea dn—urds ssy jo stsAleur ouwr uC peseg. 





peqexey I2T SpaPApZ 


s,10dey uctsstW eRnoy—uT (@2TAI@S PreoquO) UOTJIVTZTUT eYBIG 203 Qdeoxe sjuemeinsees Aenuni UOC peseg 
| youwig stsAreuy puwe uftseg [Teotuvqoey ‘9Sa/DEr 3 e51NnCS peeds punoi5 ‘sjouy = sb! 


0301500) 7Z SPIUAPT 


@3012U0D 772 sP3zPAD| 


fosieae 


©3e2DU0D ZZ Sp2eMpy 
@2015U0D 7Z Sp1vApa 


peqexel £1 spues ©2 TUM 192'9 


peqeyel ¢2 sprenpg cot 








peqexel ¢z spreaps 


vr 
ad 
rs 
=“ 
re 
wr 


Onn 
ao 
G x 





“ON 


Des ‘emt eat ee 


Z 





wqeq Aeauny WoT TOU THIOL do 4s 


SOY Pur SOTYTOOTOA 


‘SSTW 


bd 


qi? ‘proyseiyl Borz eouRQsTq 





NOTIVUGT2. . ONTCNVT 
SZIYOLSIH LHOTTZ SILLAHS 


s,uemeinsees dn—utds osy Jo stsArteut ayer uo peseg. 






Sj{10dey UOTSStW esnNoy—-uY (@2TA2eB PJVOqUO) UOTIETITUT @xFIqQ 103 Wdeoxe squeweinsvew Avauns uc peseg 
youerg stsArteuy pue ubtseg [elotuPyoeR ‘9S7/Dsr * S21NCE peeds puno15 ‘sQ0uy = shy. 
omen ow foe pee fonfofen[ fete fe. [lel 
soswnen| vo | oe fo [wefwoferst ele [ om [of fe [a [a 
sown | ve | we [ow [wrfwsfeer | o[ ow [fo fale |e 

V/N v/N pm [ome | vw fw [ow | V/N V/N W/N V/N V/N 0 TIS SZ 
comme | «| own feem [wwe [wefacs [owe [ ce | ome] oe [oo [om [o> [es 
comme | w | fern [wwe [arefowe fom [ we | cw] oe [ow fw [oe |e 
est RN CC 
rere | om fa [we foo vas fm [om fo 
PeqexF] £2 SpsIeApT este ~ z°92T so JTS 6T 

eS 
ce) 
ae 





™ i oa mn 
7 v ~~ 
me 

° 

«& 




























wa we “ atc 
@38IDU0D ST OS 7SE°L SOT ‘OT 409°C 7S2’°S €9C2°7 | L°9TT L*2ot 5t 0 T°6LT peor ITS ST 
43 
Des ‘OUT ‘4ynoTlo" e782 ‘$0382 "ON 
e30q Arauny WoT Tou TRIOL *yoatd UTS "bes 
q?4 ‘ployserzyL @o1z eoue sta S@ VY PUP SOTITOOTCA ‘SsTW 





NOTIVEPIIOIG ONIGNV7 
SAIYOLSTIH LHOTTA JLLLAHS 


1-68 





youvig stsAyjeuy pue ubtseg TeOTUMYOON ‘OSE/OSL : eDINCS 


@3022U0> 77 


@2@29005 SI DSN 


@ 
ond 
e 
; 
a 


@2@19U0D ST ISH 


4 





@202200D 77 


@3019U0) 72 


©3022UN0D 77 


PeqexeyT IEZ 


@3@IDU0D 77 


@3e 2U0D pO 


peqerey <7 


peqexeT IT 


@3e@1DU0D 77 


v3eq Avauny nor Tou 





sjuewelInsves dn—utds osy zo stsATeue SUI UO peseg 


2 


S310dey UCTESTH eNNoY-UT (@2tA108 PABOqUO) BOTQVTIIUT eXBIG 103 AZdeoxe sjueweInsves AenUNI UOC posed. 


tOT 


ct 


sprenpa {3 1°LS 


4 


3 
g 


t°09 


sop’9 | z9e'F Ea 


az ‘proysezyy, wo1z eoue{std 


: 
j 


960’OT 


P9L‘L 


9 


fr 


w 
~~ 
= 


LL9'6 


sto‘9 


3es ‘out 3 









soley pue seTQTooTe, 








NOY 2. WPIIOIG ONION 
SAIWOLSIN LHOTTZ FILINHS 


peeds puno16 ‘sjouy = shy, 


co 
zp 
TP 
ob 
6€ 
et 
ce 


9¢ 


ce 


o€ 


62 


“bes 


‘SStW 


1-49 





@}01D005 77 SpleaNp| 


o9¢'ot | Sz‘2t 


@3e25U0D 77 sPl1eADZ 


@3OeIDUOD EF OSM, 


@JeIDU0D EF ISN 


@3015U0D EE ISN 





@3OIDUOD EL ISR 





@2015U0D 727 Sp2eAp2 
@3815U0D CE 35H 


@3e19N0D ZZ spPreApa 


peqexel uso sprespa 


e30g Aeauny 





8210deyq VOTSStTH SENnoy-Ut 
qgouvig srsfteuy pue ubrseq peotueyoon ‘9s2/5EC : 





3es ‘out 3 
NOT TOU 


we | ere 


T6T‘TT | S6L°ET ocs‘et| cL0’S | 209°7 


a3 
‘no, [ou 
TPIOL 


q 


e21Nn9s 


€LG°OT}] ZE9°L 


33 ‘plousezyL Bo1z eoUutASTC 


NOLIVETIIOW ONIGNWT 
SZIMOLSIH LHOTIA TILINHS 





squemeinseee dn—-utds ssy zo stsArteur oye uo peseg 
(@2TAI@# P2I¥OqUO) UOTIVTITUT eye2q 203 ydeoxe squeweinseea Aenuns Uo peste” 
peeds punoib ‘sj0uy = shy, 


v° TST 


o°7tt 


T°SLT 


re 
om 





SO{VY pue BETATIOTSA 





~ 
+ 


BODOG ooS 


dr 
7 


Fe) 
q 


uf? 
uw 


¥S 


€s 


ws 


TS 


os 


6P 


oF 


Lb 


9P 


St 


ve 


* ON 
‘bes 


* Sttw 


1-70 


Ee Te 


Sj210dey UuoTSssSTW 
esnoq—ul ‘youvig stsATeuy pue 
ubtseq Teotueyoew ‘OSE/OSC :eoI3NoS 


"306 28 pezee: Ayqueuemied 
sen Adowe> eqnyo UTeH 


"pezeeolep QT 716° LE 
[pezee. “qT 497‘'77 :SpRoT Awe” 
-pequesniz3sur AT{Tnz eqnyo Beag 


SLL‘6 
9909's 


*pezeerstp qt 9g'b9 
!pezee: QT 679'9Z <SpROT 
yeeg ‘pequeniqsut ATTNZ 6ov‘’ Oot 


eqnyo Beaq = *Z 3883 ‘TZ7S O14 9z¢'S 
“3UBTTZ sty UO 
we jsks eqnyo Bbeip 183TqQI0 e4R 
uate peddtnbe jou se 0T-AO VW/K 
"(0 3803 ‘T2S OM) Zhe zt 
ZOT-AO uo esn egnyo Berp ysita vcr’s 


"pezeerstp qT 90‘Lb 

'pezee2 QT PLZ'6T 2 SPpeCT 

yeeqg ‘“pejueenszgsur ATTnz 
eqnyo Beaq = *(T 39023 ‘TZ¢ Old) ZoT‘Tt 
agStTz eynyo Berp 3s2t4 6LL‘S 


syivmey 















(seex) sby' Aco Tdeg 





(DOZZOHEGA) @5TAISS Prvo0quo WOl1g 

SVEN 0°99 ‘xordde moTeq eTqeTreavun e1¥ wQep peedsize queTestndy 
ebaeyostp ebeqroa 10 gtoedes Stuyse {o1Ad yo Queqsut ey. Holz VEYtL 
MKKOO-VTLLO aI ATT IqQueseszL 


9°O- OE HT> 977 “on 8600 
6° OT OE bT°97T ACN 86100 


ae 86— 800 
ACN STO 
T°2sS 78E°E€T26TO AON «900 
(O'TST) Z°09T TLEZETS6TO AON §=6. 900 
v°09 P2027: bbe AeN = B00 
(Z°T9T) O° 6ST p07: PPE aen = S00 
€‘TS “en §86.§00 
(L°E9T) 9° 69T aen =. 800 
on 


L°¥sS ES°2T* 992 a £00 
(P°LET) Z°2ST ES°ZT- 997 AON 8 86£00 


9° OTS EO TT: T6T MeN 700 
O°LE= 7D TT? Té6T AON 867200 
On 
On 


bd 


7° Ts 
(9°LET) SEPT 


L°0S% 
(S°O9T) B°ZLT 


O°LT 28S 07° LET a TOO 
O° 6529S 07°LET a T00 


enw IOTTd 
eqn uTeW 


nes 
pue siecumn 
feties 





shy ‘uost336r 


uostT32eF 
Ko tdeq 








Sin Owed ELLIGO 
SAIVOLSIN LHOT Id FLLINHS 


> 
q 
e 


: $0 308] 


$$ 


oS 


€S 


4 


TS 


0S 


6b 


8b 


LP 


‘ou 
‘bes 
* SSTh 


1-71 


“7 aS) a a ee ee ey a re 


Dl 


"SQubtTZ Quenbesqns burpntour.,. 

XXOOOOESEEO NS ’XXOO-TSOO-TZ79DW Nd 2 920m 

Sjiodey UoCTSSTW esnNoy—uy XXOOOOESTLE NS ‘XXOO-TSO0-TZ9DW Nd ‘:T ©2308 

youszg stsiteuy puw ubtseq Teotueyoen ‘99a/5S£ > e51N0§ aequng TeT20S/i1eqeTW 220d, 





ag Of > eperb Tetzej7 NN 
3OATI pue ‘pe TTe QsurT 

SdtT> SATIP 103898 PUT 

10304 “GIN UO $20301 uUseyYoIg : rO° ET 


| aad 


ss POTTEQSUT BuryQt; STPpes 
e@TT ‘Buryeiq prey caeg 


*gnoTj{o2 jo 3eez Q9 
4sey dn peyoo, ey"3gq 
‘GIH] UO 103895 Ueyo71g 


“sa POTTRQSUT 
sjiesut bn{lT eatip Teeyr 
azebuo,t ‘ebewep eyetiq ON 


ot 


‘bes 
‘sstw | 


sy 1 TweY 


SEIGNNN IVIMSS/IUVd AZNVEG ONY STunssaud/SAIOUSNS Ds GALVIN 
SZIYOLSIH LHOTTZ FILINHS 


1-72 





8220Gey UCTESTH SENOY—UI 
‘youvag stsAyeuy pues ubiseg TeStTuRyoOR ‘OSE/OSS + eo2fos 


es POTTEQSUT sdtTS 
SATAIP 30302 peubtsepey 





‘pe quewn 3 qsut 
Attng sexerq HY © 8exXRIq 
TT@e WO PST VIAsuUT STPPHS .O9f 


"@ATHA JOPeIYOS 2@ yweT 
Cy) ‘pegerzep ATI¥rzzed 
Qn238 ODI HE ESSOTION 
“Jom ‘sexe2q prvoeggzno 

Uo POTIVISUT eTPPES LOE 
pue sqiesut Snr eatip men 


Syl veeY 


“squbtty quenbesqns burpnyour .. 

XNKOOOOLSECO NE ‘XKOO-TS00-TZ9DW Nd =Z 8208 
MKOOOOESTILE NS ‘XXOO-1S00-TZ290M Md =T 8208 
JOGENY TUTIOS/IOCUMA 310d, 


T @20N 

9T/LTILS LZ OT 
T S20N 

90/LT ISL ° CT 


‘On 
~SLS | ‘SSTtW | 








SIOGUTSL = 3284/TETIES Site TQT-23 UCTTITH ‘seTbieuq ex"Ig s801H 


SUIGHNN ‘IVIUSS/LUVd SNVEE GY SZUNSSTNd/SZIOUENA TIVE DRLVINIV 
GIIVOLSIN LHOITZ TLLIOHS 


1-73 


eae is oven eee 





"s3ubtTZ quenbesqns butpntouy .. 
XXOOOOES6EO NS ‘XX00-.G00-TZ9IN Md °2 8208 








SjI0dey voTSStHW esnhoYy—uUr XXOOOOESTLE NS ‘XXOO-TSOO-TZ9IW Nd -T SION 
‘youezg stsAreuy pue ubtseq [eoTURYDOW ‘9SB/DEC :eD1nhOS 1equrnyl TETIES/IequTy) 318d, 
T #2308 T 930N J 8308 
‘ebewep eyxt1q ON O94 pz/02 22/07 $¢/02 tz 
"pesn eebung Tepedc 
eyeig "“pejuemnagsut ATINZ T @30N T #20N 
Seyelq Hi 4‘ ebeuep e1F1q ON £26 082 20702) 6£°6 Tb702 ZZ 
“pe ued T @20N T 820N 
—nizsut ATTN; seyeIq Hy TL7‘T Lee $b/0Z| 19° FT 99/02 07°22 0%/02 6T 
*pe Quem 
—niqysut ATInz seyezq Hu 
‘seyviq HI Uo $10301 Ueyo1g Lt 
“33 S 3SPT 
@OHY pur 22 ETT 380T GInd 
fynoTToa jo pue ye dn peysoT 
seyeiq ‘Hy uo 2038Q8 USYyolg 9$8 008 9T 
a (ae eae 
Lpqur | pauz] p< ON 
sy 1 waey ‘bes 
‘seineseig Eratxen * SStw 





SUSGWAN “IVIWGS/Iuvd INVES ONY STUNSSIUd/SZIOUANA INVUG AILVINIIVD 
S@IMOLSIH LHOTTA FILLNHS 


1-74 





“sqyubtrz quenbesqns butpnysul,,. 

XXOOOCOES6EO NS ‘XXOO-TSOO-TZ9OW Nd :Z 830N 

SJiodey UCTEssTW esnoy-ur XXOOCOLSTL6 NS ‘XXKOO-TSOO-TZ9OW Nd :T 830N 

‘youelzg stsAtwuy pue ubtseg testTuwyroeW ‘95g/DEr :e21Nn0¢S Jeoqurnel TeT2eS/iSequTal 218d, 


“‘pequemmiqsut ATINs seyeiq Hu ebeweg 
"seyeaq HI UO punos eprqzes T ©2081 T ©3208 
>DUUED 

20UuTW 

T ©20N {t ©30N T ©2308 













| T ©3208 T 820N T @30N T ©3204 
‘ohwuep eyeiq ON] 761 7S$L et/oc bI/OC] be’ L1/0£190°8 60/0t o£ 
T ®30N T 
-ebwurp eye2q ON 900'T 749 L9°TOT 6£/0€ | OL 8Z 62 
® 
‘pe queens suT 
ATtny seyerq Hy t T S30N 
"GOHWU UO 10302 peyc¥ID| 160‘T 6L° COT SE/0€E (ZL 82 g2 
T ©3208 T @30N T 
‘ebvaep ex82q ON Tt°$9 ve/0e TZ/0€ LZ Lz 
*AIQVINIATD § 
Pum BSODTZTIO @eYBIq 9 ‘SO {Xe 
peusezzZIIS ‘@eYBIG 103848 
YOTYI oy i SUOTIOOTJ IPOH 
"pequemmigsut ATtng T 030m T 920N 
seyeiq Hy «6 ebearp exe2q ON vE/OE] 9E'6T S$t/oe]SS"Lt 9z 92 





T @20N T @30N 
VAN S¥/07] W/N 9¢/07| W/N $2 


ss pesn eebundg TP 
exeig °e2znj,e210dmMeQ 18A0 
02 emp entTTAIeq ut sxaeI9 
aoCew pey €# 203898 GIHY 





SHI VMOYy 


SUI TVIUSS/INVd ENVUG GNY SAUNSSIUA/STIOUING INVUG DLLIVINITVO 
SIIMOLSIH LHOT Id TLLINHS 


1-75 


a a 


Pe 


s2i0cdey UOTRSTW esnoy—Ul 
‘youezg sreAyeuy pue ubtseq TestueyeW ‘9S8/5Sf :e9I1N0sS 





*Buryeaq Butinp molt perttez 
e2zneseid exe1q bd BOHY 


*sexwiq ent{TAeq 
/U0GI¥D JO 34YbTTZ SLS Use) 


*€ WOTZTPUOD ‘ETS OID eN"IqG 
uogi"¥D ‘pequeeniysuT ATTNJ 
sexyeiqg ‘ebwwrep eyesq on 


*p uot YtTpucs 
‘6TS AIO eyeaq u0c7dieS 
“buryeiq butinp MoT pettez 
emnsseid exeigq p gon 


‘ebhwavp ex"1q ON 


(6TGQIG) AUDIT eyeIq UoqiesS 
puccses ‘pequewniqsut ATTAJ 
reyeig ‘“ebwurp ey¥1q ON 


(6TSQLG) 3YDTTZ exeaq UogreS 
3ATsZ ‘“pequeenzqsut Arn 
sexyeig ‘ebvwep ex"izq on 





‘ebewep eyeiq on 


830301 sxH81q GIHI TTe 
uo punoz eprqie> entTTAeg 


Sy19uey 


CES'TIELS TI 


9LE°T 


zor | po 
puey subTe 


Seig Unatxey 





™N 
~ 


7 


PeT‘T 


ZLZ° 


e2vh 


€ S30N 
ST/TO} 79°42 


T SON 
9L°OET] 6E/0E 


{ 830N € @3ON 
Sz7/TO b2/T0 

€ 930N € ®2°ON 
LT*9t €C/TO] 42 9 Z7£/T0 


© 
~~ 
wf 





T #30N T @20N 
TiozT’t cL°ZET] «LT/OE DI/OE 
T #30N T @30ON 
$EL ZZ°SOT} 2/0E py/ot 
¢ 830N € @30N 
S2/TO| 19°82 p2/TO 
€ ©30N € SON 
£62 69°68 S7/T0} 10°92 bzZ/TO 
T @30N 
60/0€ 
T 8308 T 830N 
Z7b/0€ 6C/0€ 














T 8208 
9T/0E 
€ 820N 
627/T0 
€ SON 
T2/T0 


T @3cN 
S1/0€ 


T ©20N 
L0/0€ 
€ ©30N 
92/TO 
€ ©20N 
92/T0 


T #208 
gc/0E 





Se] Absoua]  NS/Nd» | ABr0ua! NS/Nd.|Abr0Ua]  NS/Nde 


S3y6t{TJ quenbesqns Bbutpnyour .. 
XXOOQOOESTLE NS ‘XXO0-SLOO-TZ9DW Nd °€ 8208 
XXOOOOESEEO NS ‘XXOO-TSOO-TZ9OW Nd °7 82081 
XXOOOOESTLE NE ‘XXOO-TSOO-TZ9DW Nd °:T 8308 
19qaTel [Et10g/l1equTg] 228d . 


€ #20n 
T2°L2 6T/TO cb 
T @30N 
90/0€ TP 
€ S20N 
92/7TO 
€ @30N 
OT’ OT 91/TO 
T @30N 
TL °2€ 60/0€ 


et 


it 


a 





s¢ 


be 


tt 





SUIGRNN TVIWES/LIVd INVA GNV STUNSSId/SAIOWINS INVYE AILVINITWS 


SZIMOLSIH LHOTTd DLLIMHS 


1-76 


fae eee ee ee ee 


Sz3210dey UCTESTW esNoYy—uUr 
‘youelg stsAyeuy pue ubtseg [eotuRyoON '9ST/DSL : e51Nn0g 


"ebewewp exe2q on 


-ebeurwp eyeiq on 


*§ WOTITPUODS “EIS AlN exXeIq 
uogied ‘butyesq butanp aot 
PpeTT#z ernsseid eyeiq pe GoM 


"9 UOTITPUOD ‘GIG OLA eXvIqG 


TTv¥ 


uoqse> 


‘eohewrp eyetq on 


‘ebewep exeiq on 


*pequemmagsut Artnz 


sexeig 


‘obewep exeiq on 


*(bUTyeIg GnaruTH) O75 

Old peqeye; ‘drysurayiz0a 
zedoidmwt 03 enp ebewep eye1q 
“GIHY UO 10302 pexXceID 


‘pequeemniqsut Artnz 


seyeig 


‘ebewep eyevig on 


SY eUsy 





€ 0208 
9Lb‘TIeZL'T 72° TE/TO 
tL6 - 9L8 


€ ©20N € 820N 

EE/TO €z/T0 

€ ®20N { @20N 

s00'T | %86 927/10) 9L°2T 627/T0 


€ SION 
7260 | BOTT vro'T vP/TO 
T66 


€ ©30n 

tL8 Z€/TO 
ede cine! a 

€ SION 

697‘ TITIE'T}OST’T bL'RTT) ZE€/TO 

PUPH 33°71 











£ @30N 
CT/TO 
€ 920N 
SZ7/TO 
£ SION 
9T/TO 
€ 820N 
£T/TO 


€ SION 
Sb/TO 


SiequTa 3J¥a/[eT10g PUe QT-23 UCTITIN ‘Setbieug exeig #5015 





SQYfTTZ Quenbesqns burpnyour . 
XXOO00ESTLE NS ‘XXO0-GLOO-TZ9OW Nd *€ ®320N 
XXQQ00ES6EO NS ‘XXOO-ISO0-TZ79DW Md =Z7 8308 
XXO000CSTL6 NS ‘'XXOO-TSOO-IZ79OM Nd = 1 ©20N 
JOHN] [ETI0ES/1eqENA 218¢ , 


| € 820N 
98°CT ST/TO Sot ib 0S 


6f 


so 


9b 


ON 





-SLS | ‘SSTw | 


SUJGNWNN ‘IVINGS/IUNd JVEG GNVY STUNSSTUd/SSIONING JNWVUG AALWINTIVD 


SSTHOLSTH LHOTId FLLIGHS 


1-77 


Ssqubttz quenbesqns burpnytoul yx. 
XXOOOOCLSTILE NS ‘XX00-GL00-1Z799W Nd =f 83ON 
XNOOOOESELO NS ‘XXOO-TSOO-TZ9IW Nd -2 83ON 
Sjicdey uoTssTW esnoy-Ul XXOOOOESTLE NS ‘XXO00-TS00-TZ9DW Nd :T 30N 
_/youesg -rshteuy pue ubtseg Tectuvyoew '9Sa/oSr  : 8Dano0s JOqUNN TETIOS/JeqeNN 310d 


¢€ SION € S30ON ¢ SION € @30ON 

b98 927/TO/L9' Bt Sz7/T0 9T/TO 1Z/TO SS 
€ 8208 € 820N € #20N 

L942 61° 5D Z€/TO/S1 8 LZ7/TO; 29° TT Z2/TOILE TT bS 

€ @30N £ @ ON € ©3ON € @20ON 

ye°cs g7/TO0 TE/TOILL' ZT £T/TOI06 LT ST/TO] 17° 9T 

& @30N 

ZZNSTO ES zs 


Kr ewcue 
SOYVW € 02 OND SOT 610A 
e{ep [Te 3nq ‘pequemniaysut 
Attn eye2g ‘obvuep ey"1q ON €6L 
€ 920N 
6ENSTO) 76 TS 
met DT es eae) “ON ‘bes 


‘pebraep 
BIOGEN J1I¥d/TETICS pue ‘QT-33 VOTITIW ‘seTbreug eyeIg S80OIH | “GIO | ~-SLS ‘sstw | 


-ebvuep eyeiq on 


"+ (ATeMOUP SUV 02 OND SOT 
e3up ewos) pequeenigsut ATTIN3 
seyezq Hi «‘ebwwep ex#1q ON] 6999 





‘Butyerq Butinp AoT 
peTtez eansseid e4¥1q » GOH 








@20m 76 3030) @IHY UOC 
sbutysng 2eAt2 ey. jo Aum 


£ ®30N € 930N 
SINSTOI TL ZT SONSTO 






‘pe2znsselig StmTxewW 


| eave | pox eaex| psane 
Sy1ewOY pueyw 2u5Ty | puen 3307 
wtsd ‘s 


SYUSGWNN TVIUSS/LUVd Divea ANY SIUNSSIUd/SIIONUINS INWUA IELIWINTVO 
SSIYOLSIH IHOITd TLLLNHS 


1 a LE ee | 





Sjicdey WOTSSTH esnoq—uz 










































































































































































| youvlg stsAyeuy pue udyseq TeotuMPeN ‘9SE/DEC yeed a d | 
| pue ‘dnoip Aboj0100 en wrt TZeONds wom‘ 9sn/26c seD2nhog 
| “Gave 3@ But peq 9S: SC: ET: POT 
| “purl Ut pegrnse: we 0201 [29d 19°60 (sTe>) exeT CZGESET: POT Giva 
DSN 38 91035 98/st/b0 | be/LTt/b0 60:00: £0 00/000 faqi ‘£1 LO: 9E2 ET: POT Vn | 660 | OTF tt 
“ST 02 €€ ZO°LT:2T: 200 
Ma 4013 ebueyo ©2025 90:9T:2T: 700 
pesned IJTYS PUTA w/a" V/N V/n €0/0T0 -ua5 ST SSS: ZT: 7200 mh. | 660 | SIP oT 
ra peq CU@br EZ: TPE a 
380 €¢:bT [294 Gs:90 OAeT BEILD SEZ THE 
€e/St/zt | €e/et/zt 80:LT°S0 £0/0T6 Arai ILT OZILOSEZSZPE qavg Z0T 6 6 
£E> 16°10: 982 
burt Ie 00:6% | wd ZzZ:90 #3015 0S:00°240:9b2 
-puey 3ybtu 4s82tZ £9/60/60 | £8/60/60 Te5S0: 80 90/0TZ —u0D 72 £b5 00°20: 92 Givi 660 g g 
“aava 38 Burpuet peq PT: OS ET2SLT 
UT PezTNseZ 3S) we oz:ot |apd o€:oT @xPT 6TILSETSSLT Gava 
38 AATTIQISIA 300g €0/6z2/90 | ¢€8/87/90 €e°€0: 60 40/06T Aaq st 6S: 9S ET: ELT /oeu 660 L a 
e TE: PS: 9T:66 a 
380 se:Zt {39d 00:90 ©3015 €S:€S9°9T:66 
£9/9T/b0 | €9/Pt/b0 90:6T: 00 eT/0Tz -uoD 7z ZP°ES° BT: 66 Gavi 660 9 9 
6Z: PE PT: OZE 
38@ oT:7z7t [394 OF:720 €2015 DES CE PTZ OZE 
CO/7L/TT | f8/Te/ TT 70/Z10 ~Wodj ZZ 9Z°EE2 HT: 0ZE aava | 201 S S 




















PHOT OT? SBT 











iL 














































we OF:0T 1394 9P°20 3025 pS:60:9T: SOT 
79/St/L0 | 79/¥T/L0 9€°27560 7T/ObZ -uoD zz TE260°9T° ST a@ava ZOT y r 
“WN HSSm 3@ but peq 60:90:9T:68 
-pury ut peqinse 38@ 00:9T |398 00:20 exeT 00:490:9T:6% 
peqexel aiva 20M 78/90/00 | 29/90/00 S¢:TzZ:90 €1/07z wns LT 9h: 00°9T°68 zo 3 € 
-fn 
peq vO PZ: TZ: OTE 
38@ 6T°ET [384 BZ: PT exeT LT:€2: TZ: gte 
Te/Sz/IT | 18/bZ/Tt $0: TO: 0T 90/072 4aq £Z TT€Z2 TZ 9TE ZOT z z 
LGZIZ29T: POT 
Ie OO TT {apd st:oT (wTeD) LO:TZ:9T: POT 
19/9z/bo | 19/L2/b0 $$:22:2T 00/000 LS: 0Z:9T: POT Z0T I T 
w:u:p “894 035 Stoo” “ON 
‘@UTL ' peeds/*beq 180 esog ~AO “on ‘bes 
$43 VEO" ‘dezg ¥. ata eniz | eqeq Aeaury 1¥ey UT ‘qio | -sis | ‘Sstw 
e300 3UBTTa Azi10eg SPUTA “3°;@'® ‘seut, butpurt 


AWadad GRY ONTONWT 
S3YWOLSIN LHOTTA PLLLAHS 





SjIcdey UCTSSTW esnNoq-—UT 
‘youerg stsAywuy pue uf}seqg [eoyueyoe ‘ese/OEC 
@no35 ABoyTo100 EH 24S; TED NdsS weos ‘gee/ose :@D2NnOSE 













































































































peq 

"xz ‘aay ATION we ot:et [aed 4:90 exey 

qv dojs Teng T SO/TL/OT | SO/TI/OT $G:02:€0 Z1/0L7 Aaq 

peq 

"xz ‘aaw ATION T we of: 1T |apd o¢:90 exert 

32 doqs qybtuzero $0/9/6 $9/L/6 T: 00:60 91/02 41g 
“ei ‘aay Atte 3 
do3js 3aybturzeao ‘14 

‘aay ut163 pue ‘zv peq 

‘gay uwyquow—staed 2 T ape op:zt fapd rs:z OxeT 

qe sdojs Teng SO/TT/@ e/ot/e $0: @T:¢€0 0T/022 Aaa 

peq 

“ML ‘Gav wo13sbi0eq We 7S:9T [IP OT:90 exPT 

ge doqs Teng I $e/ez/9 $9/ez/9 @6:€2:¢0 TT/09T Aaq 

peq 

"xn ‘Gav ATION we sOrtt [wd oF:Z1 exPT 

32 peddoys SB/TI/S0 | SO/OT/SO | 60:€0'90 SO/0TZ &3q 

@3015 

v/R 60/060 -u05> 

©3015 

v/a 90/09T -uo> 

039025 

Vv/N GO/OEE -u0D 

@3015 

v/n 90/07E -u0D 
“Su 3 2veT[O 03 
JOUIVOM 107 ZTBA 

03 pue burtenjez peq 

103 NO ‘Gav SNITV We sp:TT [apd se'90 oxeT 

3e N/o peddois »8/0T/60 | bB/60/60 LS:€2:20 60/0727 Aq 





eat L/ejvd a: U:p 
SuTpury 'eutL 
342 VEOY -deid 









AUMad GNV ONION! 
SZIMOLSIH LJHOTTd FILINHS 





ST 


ST 


ee 


ILT 


ET TO LT O82 
ST00°LT 087 
@0:00°LT*08Z 


OE STFET? 992 
TS*STF ET 902 
EVI ST ET Sb2 


ee A PN a CCS 


TZ: Ob: 6T: OT2 
CE°GH ST STZ 
92: SP °6T STZ 


VE SZT ET Sct 
SO:ZTF ET? Sct 
CS TT ET Sct 


CO:ZT29T:92T 
OTS TT: OT? 92T 
VO TT 9T 92T 


TESS ET 60T 
SES PS FET 60T 
87: dS ET 60T 


Et b7° T2220 
GE*€7°T72420 
€Z°€2° T2220 


bS:O0:Z2T:TZE 
60:00°2T: TE 
9$:6S:° TT: TZe 


TEELZF9T LUZ 
LOS 97° ST LUZ 
BE 97° 9T* LEZ 


SG: GE-ET* 602 
80° GE ET 6b2 
BS LETET  6bC 


-UOTON dojs sTeoum 


2veDH esoN 
1vep UTE 
3°@°5 ‘seat, burpuwy 














2 


50 





> 


SN 








Gava 


O7tS 

butpuey 

TenQo” 
/peuuetd 





660 





€O0T 





660 





cot 





€OT 





tOT 





660 





€QT 





-A0 
"q20 





























yeed = d m 

CIS T2 
Its 02 
41S 6t 
STS eT 
ats Lt 
ays 9T 
OTS ST 
WTS v1 
Std ct 
ate eT 

ON 

ON ‘hes 

-SLS | “SSTW 





pue ‘dnoin ABboj0100 .6H aw yTzeoRds wom ‘982/28¢ 7 @27n0g 





"Teng 
- VW) ‘adv sutqqon 


"Teng - 
ML ‘SeTTeQ Mad 


*qu6tuseao 103 
‘x ‘avy s851¢ 





"xt ‘Qsy ATT ex 
3@ doqs Teng 


"SL 

‘aay Attex pue ‘zv 
‘adv treywQuch-staeg 
qe doqs rena 





“xin ‘adv Atten 
3# doqs rend 












"XL ‘GQdv ATTON 38 
Goyjs .yubtuxyeao ‘14 
‘gay uttig pue ‘zv 
‘gay uvyQUuoN—staeg 
34 doqs Ter 





"xL ‘aay ATTON 
ae doqs terns 





XL ‘dw AttexN 30 
doqys .ybyureao “14 
‘gqav uttba pue ‘zv 
‘Gay UBUQUOW—S TAC 

38 sdoys Ten 





Sy 1 VECY 





| w/e 








V/N 











Tang 








t 





V/N 





V/N 





T 


JUS TN 
I@AO 


s320Geq UOTSSTy esNnoy-UT 
‘uouezg stsAreuy pue ubtseq yeotueqoey ‘9gB/Br 


ape 60°02 
69/S1/S0 


38@ $0°7T 
69/P2/E 


32@ (¢:8T 
ee/Et/ZT 





38@ £0°6T 
99/80/0T 





v/N 





388 02:57 
98/E2/T 


38©@ GT°4T 
se/co/zt 





ase Ge reT 
Se/TI/TI 


out1/e3ed outs /ejed 


butpueT 
Ten gw 


apd OP St 
68/€1/¢0 





aed QO: TT 
60/tz/E 


20d pz:ST 
ee/Tt/2zt 


aed €p:20 
90/80/0T 


v/a 


39d $0:20 


98/22/T 


39d 0£:90 
$0/L0/21 


asd 0¢:90 
$9/0T/Tt 





























pe ,e {duos 
$08 ald 


PUTASSOID | 03025 





L$*70°$0 9taeo/oez | —-uoD 
03015 
#Z°€0:°$0 90/022 —UoD 
9%: €2°€0 
90:22: €0 
¥/N 
90: 10:0 10/092 
99: 9T:€0 $0/0T0 
$0: T2:€0 TO/0LT 
w:ucp 
‘o@tL 
-deig 


SAI¥VOLSTH LHOTTA TILINHS 


AWEId GNY ONION 





wz 


a 4 


Of bP 6T:9ZT 
LEZEb GT O2T 
970° 6T: ETT 





Ob? 9€>bT=420 
00°9€:9T°220 
OS ° SC: T2720 


CSISE FET IPE 
LT? 9° E7* THE 
TT SE [E22 THE 


9S LEST LL2 
LTFLE SST Lez 
TT? LE 29T Le 


V/N 


09° 69°€T* STO 
L0°6S° ET? TO 
TS: 8S:°€T: OTO 


LO:SE:T2°LEe 
OO: PETZ: LEE 
GP CE TZ LEE 


SE GP CT OTE 
TO:SH FCT: OTE 
CS°OHLT OTE 


doyg sTooun 


GaVva 





Givi 


vot 





OT 


o¢ 





62 


ywed a ¢ | 


62 


gz 





“ta ‘aay ut tbs 
3" NOW ‘xL ‘Sav 























s3,210Gey UCTESTW eSNot-uz 
‘youvig stsAyeuy pue ubtseq [HO TUTIOOH ‘9s2/osc 
pue ‘dnoip Abo101002 


3 














ybttzeowds WwoN ‘9S2/58C 























:@22no0s 




















GOSS ET ESZ 
TESLS ET E87 





























paeddeys - rena 06/S1/01 | gb:z:bO £0/612 6T:LS°ET:€92 aava 
posts eek es eel ee ae Cee eae veer eens 
"jenz pue 
quBtureso - YS 8S: O0S:ET:6TT 
‘Qav suTQqoy pur we ZIT (aed ¥b=L0 60:05: ET: 6TT 
‘ML ‘adv preddeus 06/.0/s0 | 06/S0/S0 | S*T0°90 OTdL0/08T LS:6P° ET: 6TT Guava 
"ARTOP 10qQ 80m 
‘SW ‘Gav snqamto> 
38 dojs yen) pus peq LE:60°8T:€90 
‘xz ‘avy sbbtg 4se og:zT [384 €S:90 Oye 9S :80:8T° £90 
(Z2) 3ybyus8ao T z 06/c1/e0 | 06/TT/EO |; bHt7:90 eta9t/09z Aral = '1€2 bb: 80:8T:€90 ava 
=—-|—_|—— es Sa | Segeneceeete nee eect tee ern 
quay uttbg pue ‘° XL 
aav Attex ye sdoqs 
Tens pue wyhTUIeAD 9£:9€°60:020 
"IN ‘GaW wey QUoy 38@ 67:S6T [38d 0€:20 #7015 0$:S€:60:0Z0 
svatq qe doqs reng Z T 06/97/TO | 06/S2/TO | bS°80°S0 sodv0/o0e { —YOD zz 9€:S€°60:0720 ava 
“a ‘Gav UTIDS 4 
38 3ybtuU2s8AD 
ZO: TES 00:ZEE 
"xi ‘Sav ATION 388 O7Z:0T |384 LE:90 #3015 97:08: 00°ZEE 
qe doqs Teng T T 69/p0/2T | 69/50/2T | LO°bT*SO 61a90/0L0 | OD vO ST: 0€:00:ZE€ 6.4Va 
"Tenjy 103 ‘*SW 
‘gay snqum{o> peq 00: bE: 9T: 962 
:3ybruzeao 103 38@ ¢o:zT [38d $0°740 OxPT OT: CE: 9T: 962 
‘xy ‘avy 36619 T T 68/62/0T | 69/82/0T | 2£: T2590 vo/OLT Aag} =‘ 1€2 TO: €€29T: 962 @aNa 
ty cea Ea, Pee eas er ee ee geo 
"WD ‘Ga sUTqQqoYN 
2e WYHtTUISAO 
peq ZGPLEET S22 
‘xi ‘aaw ATTeN we sp:zt |3Pd LE°90 OxeT ETILESETSZZ 
ye doqs yeny T T 69/Tz7/80 | 68/02/80 | 00:00:20 90/091 Arq} 6141 BOLE SET? S22 aava 
jena | 3uBIN| eutL/eqeq] ewti/eqeq; = @:u:P 53% Ixy |“ uewon Go3s stTeeum e3ts 
1eno | butpury e1n329deg ‘eutL peeds/: Seq 280 OSON butpuet 
SHI *OY $do3s TenQoV¥ Tenj2¥ *de1d ‘-31q ena, | 834g Avauny 190 UTUW TenQov 
8200 WOHTTA Ar108d SPUuTIAN “3.5 ‘seers burpuey | /peuuetd 





kuwad ANY ONTONWT 
SQIYOLSIH LHOTIA JILLINHS 





yeeq = d 


9f 


se 








"WI ‘SUV STUpsyzeg 
; 28 WOW pue 

tenzeu ‘aav Atreyx 
; wow XL ‘Gav 

ATTeM pue x1 ‘avy 
sh6tq 38 Tenjex 
I 


Szicdeg BOTESTY esnoy—-uz 

‘youvig stsAyeuy pue ubtseq [woyuuqoey ‘ese/DEC 
pue ‘dno1p ABoto2002eN {UST [ZzEODNdS VvON ' 

380 4Z7:7T [39d 09:20 


"XL ‘Gav 
pavddeus 38 sll. t6/90/2t | 16/20/2T 
SW ‘Gav SNGENTOD je 
Row ‘WO ‘Gav JeqUTZ 
38 wom ‘XL ‘av 
s66tqg 3¥ doqs reng 16/92/60 


‘OS 37 pepur] 








apd 9c: 60 
16/82/60 


e * 
e ¢ 





"Su ‘Gav snqEmTo> 
qe pue ‘x1 we 97:80 |3Pd 69:90 
‘awe sBbbtq 2° Mou 16/12/90 | 16/61/90 


‘la ‘Gav TTTOOeW 
38 NOW pue ‘* Sw We 96560 | IA OTOT 
Gav SNUNTOD 2 NOU T6/eT/¥0 | T6/9T/P0 





9TdZ7T/SST 


TZdcT/800 












39@ TO:€T 
06/02/2T 





90*60°L0 ZOdTO/PTO 





"Dsu 30 burpuet 
UT pezTNse: guva 


38 SuUIeDUOD 1042 BEM!) V/N 404$0/020 


pe 








87° 9E-Z7°SEC 
OS FE Z7-SEE 
PP PETZ 5SEE 


TE6E*L0: THz 
€S°8E°20: T9F 
TH+ CE°20: T9E 


T° O75 ZT ee 
SETEC ETT E27 
SEFC ZT E2z 


$0 OF-ST-S9T 
S7*6EST SOT 


TTP6E ST SOT 


TE 9S OT 97T 
6b SS° ST 9ZT 
LE°SS*8T-92T 


b2°9S-°€T? TOT 
St-SSieT: TOT 
67*SS-ET: TOT 


90°99°S0-SdE 
02° 097 S07CHE 
60: 99-S0:SdE 








CEES TZ OTE 
TS ° ThE Te OE 


Ob Zh TZ: bZE Lt 

Goys sTeoum ‘On 
2VOH OBOH ‘bes 
20OH UTUW *ostw 


e30q Aeaurny 


: AWERd ANY ONTONV! 
‘ SUIWOLSIN LHOIId FILINHS 








*23°@°D ‘sent, burpue] | /peuueta 


See te 





s,10dey ‘youelg 

eouemnsesy AjtrTEnd swe qeds 93Z8252FW '7295/58C 

83220Gey UOTSSTN S8NoOY—-UT 

‘youvig ststyeuy pue ubtseq [eotUeyOON ‘999/985 
pus ‘dnoip Abotos0e em WysTTZEeONdS WYO ‘SSB/OSC ©0528 


"osu 30 pepur] | V/N * 
"XL ‘adv 
Atten 3® (¢) moe 


“Ssy 28 pepuer | v/a | v/N 









9a0/09C 





339 GbipT J38d soceT 
Z6-SI-ZT | 26-SI~-2T 








ZT°00:60 6TavT/Lz 








60490/080 


end 


v/a 


"osu 2e pepuwl | W/N | W/N _ 


3Pe 00:0T | 2PA SG:G0 
76-0€-S Z6~L7-G | LE'ST?60 90470/Z€2 


38@ OS:ZT J 38d OT:80 





“XE ‘saw ATION 
38 NOM “XL 
‘avy sB6tq 28 NOU 


“en ‘agaw ATT 
38 NOW ‘XL 
‘de s66tg .e Now 








sy veey 






©3815 
~U0> 


03025 
—u0D 





XWaas ONY ONTONVT 
SAIWOLSIH LHOTIS FULINHS 


S$°90°9T:90€ 
OT*90*PT+90E 
tS°S0*0T* 90€ 





O°9E SE FET ETO 
°ZO° SE ET ETO 
O° 90 LEET STO 





b°6S: Pb 02: Foe 
9°€O°Pb- 07: OPE 
9° 9b Ed: 





CT HS °2T+b9z 
6E°ES:7T F972 
€Z°€G°2T- O97 


SS°ZTET- Tez 
SO*ZT° ET? Tzz 
TS: ITE t2z 


SZ7°ER TT? Té6T 
bP? ZR 5 TT? TéT 
C2:7b° TT Tét 





9€°89°02°LET 
8b°2S°07°LET 
SECS OT LET 


vO: 2: TT €60 
ET E22 TT €60 
90° €2°TT>€60 








ST: 80° 9T°0€0 
£7°20°9T:0€0 
LT2240-9T GEO 





as 


oS ae ee Ye, a ae me, 


s ,10dey ‘yoursg 

eouemnssy Aarrent, sweqsds yzesoatyw ‘799/D6¢ 

Sjicodey UcCTESTW esnoYy—ur 

‘youeig stsAleuy pue ubtseq yeotuwygoen ‘9gk/D¢Er 
pue ‘dnoip Abo Toscejegy qyBttjyeoeds ywoN ‘9S2/osr :e22Nn0S 








XL ‘aay AT TSN 
38 (7) Mow XE 
‘ave s6611¢g 38 Now 





388 OF PT 


£6-9T-G £6-TT-s 6TAb 1/027 





“DSN 28 pepury] W/N 
a:U:p 
‘outL 
*deld 

e307 3 


Td A104 





AWG ONY ONIGNWT 
S2IWOLSIH LHOTId FLLINHS 





ia ee pe 


LE: TT: LOT 








ywed = J 


“ON 
"bes 
"SStw 





SPACE SHUTTLE FLIGHT DURATIONS FOR THE ENTIRE FLEET 


a) OV-102 Vehicle 







Total vehicle time 






























































































































Sequence | Flight/ Flight On-orbit 
Vehicle duration time 
total On-orbit Flight 
1 STS-1/1 54:20:53 53:40:53 53:40: 54:20:53 
2 STS-2/2 54:13:11 53:33:11 107:14: 108: 34:04 
3 STS-3/3 192:04: 46 191:24: 46 298: 38: 300: 38:50 
4 STS-4/4 169:09:31 168:29:31 467:08: 469:48:21 
5 STS-5/5 122:14:26 121:34:26 588: 42: 592:02:47 
9 STS-9/6 247:47:24 247:07:24 835:50: 839:50:11 
24 STS-61C/7 | 146:03:51 145:23:51 981:14: 985:54:02 
30 STS-28/8 121:00:08 120:20:08 | 1101:34: 1106:54:10 
33 STS-32/9 261:00: 36 260:20:36 | 1361:54: 1367 :54:46 
38 STS-35/10 23:05:08 214:25:08 | 1576:19: 1582:59:54 
41 STS-40/11 | 218:14:20 217:34:20 | 1793:54: 1801:14:14 
48 STS-50/12 | 331:30:04 330:50:046 | 2124:44: 2132:44:18 
51 STS-52/13 | 236:56:13 236:16:13 | 2361:00:31 }2369:40:31 
55 STS-55/14 | 239:39:59 238:59:50 | 2600:00:30 {2609:20:30 
b) OV-099 Vehicle 
Total vehicle time 
Sequence | Flight/ Plight On-orbit 
Vehicle duration time 
total On-orbit Flight 
6 STS-6/1 119:43:42 120:23:42 
7 STS-7/2 145:43:59 266:47:41 
8 STS-8/3 144:28:43 411:56:24 
10 STS-41B/4 190:35:55 603:12:19 
11 STS-41C/5 167:00:07 770:52:26 
13 STS-41G/6 196:43: 38 968: 16:04 
17 STS-51B/7 167:28:46 1136:24:50 
19 STS-51F/8 190:05:26 1321:10:16 
22 STS-61A/9 168:04:53 1495:55:C9 
25 STS-51L/10 N/A N/A 
Notes 


The flight duration times are from lift-off to touchdown and do 
not include the period of rollout after landing. 

An average total of 40 minutes of time has been subtracted from 
the flight duration to arrive at the on-orbit time. The total of 
40 minutes is derived from an average of 8 minutes 30 seconds for 
ascent and an average of 31 minutes 30 seconds for the time from 
entry interface to landing. 


1-86 





SPACE SHUTTLE FLIGHT DURATIONS FOR ENTIRE FLEET (Continued) 


Sequence 





Sequence 


c) OV-103 Vehicle 








Total vehicle time 








Flight/ Flight On-orbit 
Vehicle duration time | 
total h Flight 


On-~orbi * 









































































































STS-~41D/1 | 144:56:04 144:16:04 144:16:04 | 144:56:04 
STS-51A/2 | 191:44:56 191:04: 56 335:21:00 | 336:41:00 
STS~51C/3 73:33:23 72:53:23 408:14:23 | 410:14:23 
STS-51D/4 | 167:55:23 167:15:23 575:29:46 | 578:09:46 
STS-51G/5 | 169:38:52 168: 58:52 744:28:38 | 747:48:38 
STS~511/6 | 170:17:42 169:37:42 914:06:20 | 918:06:20 
STS~26/7 97:00:11 96:20:11 | 1010:26:31 {1015:06:31 
STS~29/8 119:38:50 118:58:50 | 1129:25:21 [1134:45:21 
STS-33/9 120:06:48 119:26:48 | 1248:52:09 |1254:52:09 
STS~31/10 {| 121:16:06 120:36:06 | 1369:28:15 |1376:08:15 
STS-41/11 98:10:04 97:30:04 | 1466:58:19 |1474:18:19 
STS-39/12 | 199:22:23 198:42:23 | 1665:40:42 |1673:40:42 
STS-48/13 | 128:27:38 127:47:38 | 1793:28:20 |1802:08:20 
STS~42/14 | 193:14:44 192:34:44 | 1986:03:04 [1995:23:04 
STS-53-15 | 175:19:47 174:39:47 | 2160:42:51 |2170:42:51 
STS~56-16 | 220:08:23 221:28:23 | 2382:11:14 |2392:51:14 





d) OV-104 Vehicle 




















Total vehicle time 






Flight/ 
Vehicle 


Flight 


On-orbit 
duration 


time 

















































total On-orbit Flight 

STS-51J/1 97:04:38 97:04:38 97:44:38 
STS-61B/2 164:24:49 261:29:27 | 262:49:27 
STS-27/3 104:25:37 365:55:04 | 367:55:04 
STS-30/4 96:16:27 462:11:31 | 464:51:31 
STS-34/5 118:59:21 581:10:52 | 584:30:52 
STS-36/6 105: 38:22 686:49:14 | 690:49:14 
STS-38/7 117:14:31 804:03:45 {| 808:43:45 
STS-37/8 142:52:44 946:56:29 | 952:16:29 
STS-43/9 212:41:25 | 1159:37:54 11165:37:54 
STS-44/10 166:10:44 | 1325:48:38 |1332:28:38 
STS-45/11 213:29:28 | 1539:18:06 |1546:38:06 
STS-46/12 190:35:03 | 1729:53:09 |1737:53:09 


@ The flight duration times are from lift-off to touchdown and do 
not include the period of rollout after landing. 
An average total of 40 minutes of time has been subtracted from 


the flight duration to arrive at the on-orbit time. 
40 minutes is derived from an average of 8 minutes 30 seconds for 


The 


ascent and an average of 31 minutes 30 seconds for the time from 
entry interface to landing. 
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SPACE SHUTTLE FLIGHT DURATIONS FOR ENTIRE FLEET (Concluded) 


e) OV-105 Vehicle 












Total vehicle time 


































Sequence | Flight/ Flight - On-orbit 
Vehicle duration time 
total On-orbit Flight 
47 STS-49/1 213:17:38 212:37:38 12:37:38 213:17:38 
50 STS-47/2 190: 30:23 189:50:23 402:28:01 | 403:48:01 
53 STS-54/3 143:38:19 | 142:58:19 545:26:20 | 547:26:20 
f) Total Flight and On-Orbit Time for Space Shuttle Fleet 
Vehicle/ Vehicle total, Vehicle total 
Total flights | On-Orbit time flight time 
OV-102/14 2600:00: 30 2609: 20: 30 
0V-099/10 1489:55:09 1495:55:09 
OV-103/16 2382:11:14 2392:51:14 
OV-104/12 1729:53:09 1737:53:09 
OV-105/23 546:26:20 547:26:20 
Program total 8746: 46:22 8783:26:22 
Notes: 


* The flight ducation times are from lift-off to touchdown and do 
not include the period of rollout after landing. 
An average total of 40 minutes of time has been subtracted from 


the flight duration to arrive at the on-orbit time. 


The 


49 minutes is derived from an average of 8 minutes 30 seconds for 
ascent and an average of 31 minutes 30 seconds for the time from 
entry interface to landing. 
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x0h: puna ariiceling Sr eaamne a Sua BIE Aiginedne. Py ee 


Vig ney «4 pgtneti a wee bettie 


Mission 


1-4 


10 


11 


12 


13 


14 


15 


16 
17 


18 


19 


STS- Orbiter 
No. Vehicle 





STS-1 
through 
STS-4 
STS-5 


STS-5 


STS-~6 
STS-/ 


WINDOW DATA 


Window, S/N, 
Dash no. 


. fwd. (#111) 


-0028 


. fwd. (#TBS) 


-0028 
N/A 


- Mid. (#112) 


-0027 


- fwd. (#114) 


-0028 


. fwd. (#113) 


-0028 


- Side (#116) 


-0026 


- Side (#TBS) 


~0026 


. fwd. (#TBS) 


-0028 


. fwd. (#TBS) 


-0028 


- side (#117) 


~0026 


- Side (#106) 


-0026 


. side (#117) 


-0026 


- fwd. (#104) 


-0028 


. oh. (#TBS) 


-0019 


- mid. (#104) 


-0027 


N/A 


. fwd. (#TBS) 


-0028 


. fwd. (#TBS) 


-0028 


. mid. (TBS) 


-0027 


- mid. (#TBS) 


-0027 


money 


None 


bruise 


pit 


pit 








Disposition 


Window removed; currently 
being used for training at 
KSC. 

Window retained; pit measured 
-O5" x .06 x .0068" dp. 


Window removed; pit evaluated 
at JSC (.15" x .129" x .0171" 
dp.); orbital debris impact 
proposed. 

Window removed; in storage 

at JSC. 

Window removed; 2 pits measure 
-O75"dia. x 0073" dp and 
-022"dia. x .0009" dp. At JSC. 
Window remeved; pit measured 
-04" x .045" x .0035" dp. At 
JSC. 

Window retained; pit measured 
.015" x .025" x .0014" dp. 
Window retained, pit measured 
-0012" dp. 

Window retained; pit measured 
-0385" x .0415" x .0048" dp. 
Window retained; pit measured 
.025" dia. x .Q009" dp. 


| Window removed; pit measured 


-075" dia. x .008" dp. At JSC. 
Window removed; pit measured 
-055" x .05" x .007" dp. 
Vindow removed; pit measured 
.089" dia. x .0113" dp. At JSC 
Window retained; 2 pits meas- 
ured .001" dp and .0018" dp. 
Window removed; pit measured 
.O5" x .03" x .0088" dp. At 
JSC. 


Window retained; pit measured 
.030" dia. x .0016" dp. 
Window retained; pit measured 
-055" x .040" x .0014" dp. 
Window retained; pit measured 
-04" x .025" x .0038" dp. 
Window retained; pit measured 
.04" dia. x .0014" dp. 


Mission 


23 


30 
31 
32 
33 
34 


35 


36 


0 es HT 


STS- Orbiter 
No. Vehicle 
511 103 


104 





WINDOW DATA 


Window, S/N, 
Dash no. 


L. mid. (#114) 
-0027 


R. fwd. 
-0028 


L. side (#120) 
-0026 


L. mid. (#105) 
-0027 

R. fwd. (#105) 
-0028 

L. side (#102) 
-0026 
N/A 
N/A 
N/A 
N/A 


R. side (#113) 
-0026 


N/A 
N/A 
N/A 
N/A 
N/A 


R. side (103) 
-0026 


N/A 


tot 
pit 


None 
pit 


pit 
pit 


pit 


pit 


pit 

None 
None 
None 
None 


pit 


None 
None 
None 
None 
None 


None 


None 


1-169 


Disposition 


Window retained; pit meas 
-09" dia. x .0083" dp 


Window removed; pit measu 
-049" dia. x .0064" dp. 
JSC. 

Window retained; pit meas 
.025" dia. x 0006" dp. T 
impacts connected by frac 
Window removed; pit measu 
-025" x .015" x .0009" dp 
JSC. 

Window retained; pit meas 
.025" dia. x 001" dp. 
Window removed, pit measu 
-097" x .043" x .0078" dp 
JSC. 

Vindow retained; pit meas 
-022" dia. x .0008" dp. 





Vindow removed; pit measu 
~1017" x .0919" x .O115" 


Vindow removed; pit measu 
0.06" XO.051" X0.01" deer 


Le TE 








WINDOW DATA 


Mission 
— STS- Orbiter Window, S/N, Anomaly Disposition 
me Vehicle Dash no. 
it 


R. fwd. (116) Window retained; pit measured 
-0028 0.05" x 0.045" x 0.0087" deer 





fwd. (106) Window retained; pits measure 
-0028 0.0253" dia. x 0.0052" deep 
0.0444" dia. x 0.0065" deep 
0.0390" dia x 0.0073" deep 


. Side (105) i Window removed; pit measured 
-0026 0.050" x 0.055" x 0.0039" dex 


- Side (124) Window removed; pits measure 
~0026 0.0207" dia. x 0.0016" deep 
0.0282" dia. x 0.0027" deep 


38 side (122) |STS-35-18| Window removed; pit measured 
~0026 (Pits) 0.068" x 0.046" x 0.0109 dee, 





39 N/A None 
40 N/A None 


41 | mid (108) Pit Vindow removed. Pit 
-0027 measured 0.0663" x 0.0668" 
x 0.0162" deep. 


42 - mid. (106) Window removed. Pit measure 
-0027 0.0427 in. diameter by 
0.0077 in. deep 


43 side (132) Window removed. Three pits 
-0026 measured: 

1. 0.0360 in. diameter by 
0.0079 in. deep 

2. 0.0207 in. diameter by 
0.0027 in. deep 

3. 0.0445 in. diameter by 
0.0048 in. deep 


44 - forward (116) Window removed. 1 bruise and 
-0028 2 pits. 


45 - forward (109) Window retained; pit measure 
-0028 0.0401 inch diameter by 
0.0083 inch deep. 


1-170 


100 age eee 


Mission 
Seq. 
No. 
46 


47 


48 


49 


50 






49 

















50 








46 


47 







Vehicle 






WINDOW DATA 


Window, S/N, Anomaly 
Dash no. 


R. side (137) 
-0026 


- Side (128) 
-0026 


- Mid (122) 


R. Side (131) 
~0026 


. Fwd. (103) 
-0028 


- Mid (115) 
~0027 


- Fwd. (118) 





- Side (135) 
~0026 


. Mid. (121) 
~0027 


Pit 
Scratches 





1-171 


Disposition 


Window removed; pit measv 


|} 0.0266 inch diameter by 


0.0027 inch deep. 


Window removed; pit measu 
0.04492 inch diameter by 
0.0027 inch deep. Scratc 
not measurable. 


Pit measure 0.0247 inch 
diameter by 0.00208 inch | 
Pit measured 0.0272 inch 


Windcw removed; pit measu: 
0.0605 inch diameter by 
0.00447 inch deep. 


Window removed; pit measul 
0.033 inch diameter by 
0.00286 inch deep. 


Window retained; pits meas 
0.0535 inch dia. by 0.0054 
deep and 0.035 inch dia. 
by 0.0045 inch deep 


Window retained; pit measu 
0.0735 inch diameter by 
0.0052 inch deep. 


Window removed; pit measur 
0.210 inch diameter. 


Vindow removed; pit measur 
0.0267 inch diameter by 
0.00304 inch deep. 


Window removed; pits measu: 
0.0503 inch dia. by 0.0056' 
inch deep; 0.0329 inch dia. 
0.00439 inch deep 


Window removed; pit measur¢ 
0.1206 inch diameter by 
0.00501 inch deep. 


Mission 
Seq. 
No. 

50 

(cont’d) 


51 


52 


53 


54 


4? 


52 


33 


34 


56 


WINDOW DATA 


~0029 


» Mid.(122) 


-0027 


. Fwd. (103) 


-0028 


- Side (125) 


-0026 


N/A 


. Mid (-) 


~0027 


. Fwd. (121) 


-0028 


- Mid (110) 
-0027 


. Mid (110) 


-0027 


. Fwd (107) 


-0028 


. Fwd (107) 


-0028 


. Fwd. (107) 


~0028 


1-172 


STS- Orbiter Window, S/N, Anomaly 
No. Vehicle Dash no. 
105 i 


ROH (123) 


Bruise 


Pit 








Disposition 


Window removed; pit measured: 


0.043 inch diameter by 
0.0041 inch deep. 


Window retained; pit measured 
0.012 inch diameter by 
0.0029 inch deep. 


Vindow removed; bruise 
measured 0.1 inch diameter. 


Window removed; pit measured 
0.03 inch diameter by 
0.0032 inch deep. 


Vindow retained; pit measured 
0.027 inch diameter by 
0.0027 inch deep. 


Window retained; pit measured 
2.023 inch diameter by 
0.0034 inch deep. 


Window removed; pit measured 
0.0227 inch diameter by 
0.00428 inch deep. 


Window removed; pit measured 
0.0264 inch diameter by 
0.00336 inch deep. 


Window retained; pit measured 
0.101 inch diameter by 
0.00551 inch deep. 


Window retained; pit measured 
0.0405 inch diameter by 
0.00397 inch deep. 


Window retained; pit measured 
0.052 inch diameter by 
0.00355 inch deep. 


eae tease ow coi YT AEE EE | a ie 
WINDOW DATA 
Mission 
Seq. STS- Orbiter Windov, S/N, Anomaly 
No. No. Vehicle Dash no. 
54 56 103 L. Fwd (107) Pit 
(cont’d) -0028 
R. Fwd (115) Pit 
-0028 
R. Fwd (115) Pit 
~0028 
L. Side (141) Pit 
-0026 
R.Overhead (103) Pit 
55 55 102 N/A None 
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. epee ot Ce i] Lh 
=! ae Wen! Bt tgs 


Disposition 


Window retained; pit meas 
0.106 inch diameter by 
0.00555 inch deep. 


Window retained; pit meas 
0.045 inch diameter by 
0.00478 inch deep. 


Window retained; pit meast 
0.028 inch diameter by 
0.00187 inch deep. 


Window retained; pit measu 
0.023 inch diameter by 
0.0049 inch deep. 


Window removed; pit measur 
0.0225 inch diameter by 
0.C026 inch deep. 
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SPECIFICATIONS FOR AVIONICS INCLUDING DPS, GNC, AND COMMUNICATIONS & TRACKING 
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MC621-0043 
MC409-0005 
MC432-0235 
MC409-0011 
MC432-0219 
MC432-0224 
MC432-0224 
MC478-0106 
MC621-0043 
MC409-0005 
MC409-0005 
MC409-0005 
MC409-0005 
MC409-0005 
MC409-0005 
MC621-0043 
MC432-0226 
MC432-0226 
MC621-0056 
MC409-0025 
MC409-0025 
MC409-0023 
MC409-0025 
MC409-0025 
MC621-0014 
MC621-0014 
MC621-0014 
MC621-0014 


MC478-0106 
MC4 78-0106 
MC450-0051 
MC432-0218 
MC409-0004 
MC409-0025 
MC409-0017 
MC409-0017 
MC621-0015 
MC621-0015 
MC476-0137 
MC621-0009 
MC621-0009 
MC621-0009 
MC621-0009 
MC476-0138 
MC478-0105 
ME452-0152 
MC4,8-0106 
MC478-0106 


3001 
3005 
0003 
1001 
2001 
0017 
0018 
0017 
0019 


3001 
3501 


2501 


NOMENCLATURE 


ACCELEROMETER ASSEMBLY 

AUDIO CENTRAL CONTROL UNIT 

ATTITUDE DIRECTION INDICATOR 

AIR DATA TRANSDUCER ASSEMBLY 
ACCELERATION INDICA‘ ... 

AMI ELECTRONICS 

ALPHA MACH INDICATOR 

ANTENNA SWITCH ASSY S-BAND 
AEROSURFACE SERVO AMPLIFIER 

AUDIO TERMINAL UNIT AIRLOCK 

AUDIO TERMINAL UNIT LEFT 

AUDIO TERMINAL UNIT MIDDECK 

AUDIO TERMINAL UNIT MISSION STATION 
AUDIO TERMINAL UNIT PAYLOAD STATION 
AUDIO TERMINAL UNIT RIGHT 

ASCENT THRUST VECTOR CONTROLLER 

AVVI ELECTRONICS 

ATTITUDE VERTICAL VELOCITY INDICATOR 
BODYFLAP POWER DRIVER UNIT 

DEPLOYED ASSY 

DEPLOYED ASSY 

DISPLAY DRIVER UNIT,0002 (0V-103) 
ELECTRONICS ASSY KU-BAND 

ELECTRONICS ASSY KU-BAND 

ELEVON SERVO ACTUATOR LEFT INBOARD 
ELEVON SERVO ACTUATOR LEFT OUTBOARD 
ELEVON SERVO ACTUATOR RIGHT INBOARD 
ELEVON SERVO ACTUATOR RIGHT OUTBOARD 
EVA/ATC TRANSCEIVER UHF 

FM TRANSMITTER S-BAND 

FM SIGNAL PROCESSOR S-BAND 

GROUND CONTROL INTERFACE LOGIC 
HORIZ. ITAL SITUATION INDICATOR 
INERTIAL MEASUREMENT UNIT 

SIGNAL PROCESSOR KU-BAND 

MLS DECODER 

MICROWAVE LANDING SYSTEM RF ASSEMBLY 
MAIN PROPULSION SYSTEM ACTUATOR PITCH 
MPS ACTUATOR YAW 

NETWORK SIGNAL PROCESSOR 

OMS ACTUATOR PITCH 

OMS ACTUATOR YAW 

OMS CONTROLLER PRIMARY 

OMS CONTROLLER STANDBY 

PAYLOAD SIGNAL PROCESSOR S-BAND 
PAYLOAD INTERROGATER S-BAND 

PAYLOAD INTERROGATER TRANSFER SWITCH 
PRE-AMPLIFIER S-BAND 

POWER AMPLIFIER S-BAND 





ITEM PART NO NOMENCLATURE 

RALT MC409-0015 0004 RADAR ALTIMETER 

RGA MC493-0015 0011 RATE GYRO ASSEMBLY 

RGASRBL ¥MC493-0015 0105 LEFT SOLID ROCKET BOOSTER RGA 
RGASRBR MC493-0015 0105 RIGHT SRB RGA 

RAC MC621-0043 3047 ROTATION HAND CONTROLLER 

RJDA MC621-0043 6344 REACTION JET DRIVER AFT 

RJDF MC621-9943 86244 RJD FORWARD 

RPTA MC621-0043 3440 RUDDER PEDAL TRANSDUCER ASSEMBLY 
RS PDU MC621-0053 0048 RUDDER/SPEEDBRAKE POWER DRIVER UNIT 
SBC MC450-0064 0001 SWITCH BEAM CONTROL ASSY S-BAND 
SBTC MC621-0043 3240 SPEEDBRAKE/THRUST CONTROLLER 

SPA MC409-0025 4001 SIGNAL PROCESSING ASSY 

SPI MC432-0221 0011 SURFACE POSITION INDICATOR 

ST MC431-0128 0013 STAR TRACKER 

TACAN MC409-0014 0006 TACTICAL AIR NAVIGATION 

THC MC621-0043 3140 TRANSLATION HAND CONTROLLER 
XPOND MC478-0106 1001 TRANSPONDER S-BAND 
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Flight 


STS-—26 
STS—27 
STS~29 
STS—30 
STS-28 
STS-34 
STS~-33 
STS—32 
STS—36 
STS—31 
STs-41 
STS—38 


STs—35 


sTs-37 | 


STS-39 
STS—40 
STS—43 
STS—48 
STS-44 
STS—42 
STS-45 
STS*49 
STS-50 
| STS—46 
STS~-47 
STS-~52 
STS-53 
STs-54 
STS-56 


STS—55 


Vehicle 


OV—-103 


Ov-104 


OV=-103 


Ov—104 


Ov-102 


OV-104 


Ov-103 


OV—-102 


Ov—-104 


OV-103 


ov—103 


OvV—104 


OV—-102 


ov-104 


Ov-103 


W-102 


Ov-104 


OV=-103 


Ov-104 


OVv-103 


Ov-104 


Ov-105 


Ov—-102 


ov-104 


OV-105 


W-102 


OV-102 


ov—-105 


Ov—-103 


Ov-102 


Number 
of 


requirements 


109 
112 
111 
111 
109 
166 
169 
171 
169 
177 
173 
173 
173 
221 
217 
210 
233 
241 
213 
213 
212 
212 
212 
212 
212 
215 
215 
215 
215 


215 


OMRSD PILE IX REQUIREMENT HISTORY 


in-flight 
cneckout 


12 
10 


14 


12 
13 
19 


16 


11 
11 
21 
10 
11 


15 


18 


by 
in-flight 
anomaly 





Deta provided by VFS/MIP Group 
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Ground 
checkout 


11 


12 





Once/ 
OMDP 
Interval 


DATA SOURCES 
NASA/ JSC 


‘ Program Mission Reports, STS-1 and subsequent missions - 
Flight Data and Evaluation Office/VF 


| 
| 


Flight Requirements Documents, STS-1 and subsequent missions - 
Mission Integration Office/TM 


Operational Flight Profiles, STS-1 and subsequent missions - 
Flight Design and Dynamics Division/DM 


Flight Readiness Review Reports, STS-1 and subsequent missions - 
Space Shuttle Project Office/GA 


Orbiter Mass Properties Summary - 
Flight Data and Evaluation Office/VF 


Problem Tracking Lists and Flight Problem Closeouts - 
Flight Data and Evaluation Office/VF 


Descent Postflight Summary - 
Flight Analysis Branch/DM3 
Rockwell Space Operations Company/R16D 


Landing Performance Chart - 
Mechanical Systems Branch/ES6 


NASA/MSFC 


Pinal Flight Evaluation Reports, STS-1 and subsequent missions - 
Shuttle Projects Flight Evaluation Group/EE31 


Rockwell International Corporation, Downey, CA. 
Postflight Summaries, STS-1 and subsequent missions 
STS Press Information Book with Mission Supplements 


Lockheed Support Operations Company, KSC, FL. 
Tire/Wheel and Brake Serial Number Data 


Lockheed Engineering and Sciences Company, Houston, TX 


Landing Deceleration Data, Calculated Brake Energies/Pressures and Brake 
Part/Serial Number Data, Landing and Ferry Data, and Orbiter Tire Da 


1-431 








SHUTTLE IN-FLIGHT ANOMALY LIST 


This part of the report is a listing of all Orbiter in-flight anomalies 
arranged in order by affected Work Unit Codes of the failed items from Shuttle 
flights STS-1 through STS-50 and STS-52 through STS-56. 


Column i - 


Column 2 - 


Column 3 - 


Column 4 - 


Column 5 - 


Work Unit Code (WUC): A six character alpha-numeric 
representation of the failed item, for example, V/75MAE is the 
Orbiter Operational Instrumentation OPS 2 recorder, as noted in 
the master WUC listing. 


Problem Number: For STS flights 1 through 9, 26 through 36, and 
38, the first number is the flight number and the second number is 
the number assigned to the problem on the Problem Tracking List 
for that flight. For example, 5-07 is flight STS-5, problem 
number 7. 


For STS flights after STS-9 and before STS-26, the first 3 
characters define the flight number and the number after the dash 
indicates the number assigned to the problem on the Problem 
Tracking List. For example, 41B-6 is flight STS 41-B, problem 
number 6. 


For STS flights 37, and 39 and subsequent, the first three 
characters and the number following the first dash define the 
flight number. The character following the second dash defines 
the vehicle element (V = Orbiter, T = External Tank, etc.), and 
the number following the third dash defines the assigned problem 
number. For example, STS-37-V-09 is flight STS-37, Orbiter 
problem number 9. 


This number is the manufacturer’s serial number of the Orbiter on 
which the anomaly occurred. 


Corrective Action Record (CAR) number assigned to the failed part 


A brief title of the anomaly. 


Note: The Problem Tracking List and Flight Problem Reports are prepared by 
the Flight Evaluation and Engineering Office, VF3, Building 45, Johnso 
Space Center. 


CAR’s are maintained by the Quality Assurance Office, NDS, Building 45 


WUC’s are maintained by the Rockwell International Corporation, Orbite 
Logistics Office, Downey, CA. 
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ORBITER SYSTEMS WORK UNIT CODE INDEX 


VOO - GENERAL CATEGORY 

VO1l - EXPERIMENTS 

VO5 - PURGE, VENT, AND DRAIN 

VO6 - THERMAL CONTROL 

VO9 - THERMAL PROTECTION 

V10 - WING 

V13 - ELEVON’S 

V33 - CREW MODULE 

V34 - MID FUSELAGE 

V35 - AFT FUSELAGE 

V37 - PAYLOAD BAY DOORS 

V39 - THERMAL BARRIERS, WINDOW 

V41 - MAIN PROPULSION 

V42 - REACTION CONTROL 

V43 - ORBITAL MANEUVERING 

V45 - ELECTRICAL POWER GENERATION AND POWER REACTANT STGRAGE AND DISTRIBUTION 
V46 - AUXILIARY POWER UNIT 

V51 - LANDING/DECELERATION 

V52 - BRAKE/SKID CONTROL 

V54 - PAYLOAD RETENTION/DEPLOYMENT 
V55 - PYROTECHNICS AND RANGE SAFETY 
V56 - ATTACHMENT/SEPARATION, ET 

V57 - AEROSURFACE CONTROL 

V58 - HYDRAULICS 

V59 - REMOTELY OPERATED DOORS 

V61 - ATMOSPHERIC REVITALIZATION 
V62 - WATER/WASTE MANAGEMENT 

V63 - ACTIVE THERMAL CONTROL 

V64 - AIRLOCK SUPPORT 

V65 - CREW PROVISIONS & ACCOMMODATIONS 
V66 - CREW EQUIPMENT 

V71 - GUIDANCE AND NAVIGATION 

V72 - DATA PROCESSING 

V73 - DISPLAYS AND CONTROLS 

V74 — COMMUNICATIONS AND TRACKING 
V75 — OPERATIONAL INSTRUMENTATION 
V76 — ELECTRICAL POWER DISTRIBUTION 
V78 - DEVELOPMENT INSTRUMENTATION 
V79 ~ FLIGHT CONTROL 
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{a) OV-102 Vehicle - Columbia 


(b) OV~099 





























Mission/ 
flights 
per vehicle 


Mission/ 
flights 


per vehicle 


STS—41D/1 
STS—S1A/2 
SsTs-—51C/3 
STS$-—-51D/4 
ST3—51G/5 
STS-511/6 
STS—26/7 

STS-29/8 

STS-33/9 

SPS-31/10 
STS-41/11 
STS—39/12 
STS—48/13 
STS—42/14 
STS—53/15 
STS—56/16 





In-flight 
anomaly 





In-flight 
anomaly 













In-flight 
anomaly 
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ORBITER IN-FLIGHT ANOMALIES FOR THE °LEET 


{d) OV-104 Vehicle ~ Atlantis 



















Mission, 
flights 
per vehicle 


In-flight 
anomaly 






sequence 





STS-S1J/1 


23 STS-61B/2 12 
27 STS-27/3 24 
29 STS-30/4 23 
31 STS-34/5 21 
34 STS-36/6 20 
37 STS-38/7 9 
39 STS-37/8 20 
42 STS-43/9 16 
45 STS-44/10 18 
46 STS~45/11 13 


STS-46/12 









Mission/ 
flights 
per vehicie 


In-flight 
anomaly 






(f) Total Plight and On-Orbit Time 
for Space Shuttle Fleet 





Vehicle/ 
total flights 


Vehicle total 
anomalies 












OV-102/14 

Oov-099/10 263 
Ov~-103/16 278 
OV-104/12 199 
OV-105/3 77 


Orbiter and GFE 
Projects total 





E41N00 
GFE 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOGEN 
VOOPAY 
VOOPAY 
VOOPAY 
VOOPAY 
VOOPAY 
VOOPAY 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VOOS/W 
VO1GAS 
VO1GAS 
VO10EX 
VO10EX 
VO10EX 
VO10EX 
VO1TDR 
VO5A00 
VOSNBK 
VOSNBR 
VOSNBU 
VOSNCC 
VO05000 
VO05000 
VO6A00 
VO6F 





102 
102 
102 
103 
104 
104 
103 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


MPS LH2 MANIFOLD PRESS BELOW REG SET POINT 

TAGS PAPER JAM 

ORB FIRST ROLL OVERSHOOT POORLY DAMPED AT 12 PSF 
ORB TOUCHDOWN 3200 FEET LONG 

ORB LATERAL OSCILLATION AT 1.6 MACH 

ORB TOUCHDOWN 3300 FEET SHORT 

ODOR IN THE CREW CABIN FROM WET TRASH 

HIGH WINDS ALOFT ON "WAVE OFF" DAY 

ORB TORQUING PRODUCED ATTITUDE EXCURSIONS 
T~ZERO UMBILICAL DAMAGE 

ODOR IN CABIN NEAR MLR 

PAYLOAD BAY DEBRIS AFTER PAYLOAD DEPLOY 

CABIN DEBRIS AND DUST 

NOISES AND OSCILLATIONS REPORTED BY CREW 

TM FORMAT LOAD 161 HDR PROCESSING ERROR 

WATER & FIRE DAMAGE AFTER SSME ABORT SHUTDOWN 
STREAM OF PARTICULATE MATTER STRUCK THE ORBITER 
SPOC PGSC DATA INPUT PROBLEM 

ANIK SUNSHIELD HUNG-UP DURING CLOSURE 

VIBRATION DURING PALAPA SPIN-UP 

SPAS ELECTRICAL DISCONNECT STOWED TALKBACK 
INTEGRATED RENDEZVOUS TARGET (BALLOON) FAILED 
FSS KEEL RETENTION LATCH DRIVE MOTOR LOST PHASE 
SIR-B ANTENNA OUTER LEAF DIVERGENT OSCILLATION 
GPC STATE VECTOR TIME TAG TO SL INC BY 1 DAY 
SPACELAB TOTAL KW COMPUTATION READING ZERO 

SM ONBOARD DISPLAY DATA EXHIBITED ERRATIC VALUES 
BFS ERROR UPDATING RUNWAY 

PRIMARY AVIONICS SOFTWARE SYSTEM GNC GPC ERRORS 
GPC BODY RATE DATA TRANSFER INCOMPATABLE WITH SL 
BFS OMS 2 OUT OF PLANE VELOCITY 12.5 FPS GT PASS 
SRB NOZZLE CLEARANCE I-LOAD ERROR 

POCC COMMAND RECEIVED A "PSP® INVALID REQUEST 
VERNIER RCS JETS FIRED EXCESSIVELY 

GET AWAY SPECIAL ACTIVATION UNSUCCESSFUL 

GET AWAY SPECIAL ENCODER ON WRONG PANEL 

OEX RECORDER BELT MIS-TRACKED 

AFT FUSELAGE GAS SAMPLER BOTTLES 

ACIP FAILED PRELAUNCH 

ACIP X-AXIS ANGULAR ACCELEROMETER FAILED HI 

PI CH 1 ERRONEOUS READING 

RH VENT DOOR 1 & 2 PURGE FAILURE 

LH WING VENT RELIEF DOOR OPENED 

RH WING VENT DUCT STRUCTURAL FAILURE 

LH WING VENT DUCT STRUCTURAL FAILURE 

RH WING VENT RELIEF DOOR OPENED 

5 OF 6 GAS SAMPLER BOTTLES LEAKED 

ABNORMAL 0. CONCENTRATION AFT FUSELAGE 

1307 BULKHEAD BLANKET DAMAGE 

PAYLOAD BAY BLANKETS AND METAL DISCOLORED 
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VO6000 }50-V-27 | 102 {|50RF16 
VO6000 |47-V-13 | 105 |NONE 
VO06000 |47-V-28 | 105 |NONE 
VO6K 2-43 102 jNONE 
VO9BOO | 26-13 103 |26RF13 
VO9000 | 29-25 103 |29RF24 
VQ9000 {45-V-08 ; 104 {|45RFO5 
VO9TPS 1-09 102 |NONE 
VO9STPS 1-32 102 |O1F015 
VO9TPS 2-19 102 |02F024 
VO9TPS 2-19 102 j02F031 
VO9TPS 2-19 102 |O2F022 
VO9TPS 3-16 102 |NONE 
VO9TPS 4-01 102 |NONE 
VO9STPS 4-29 102 |04F026 
VO9STPS 6-05 099 |NONE 
VO9STPS 7-27 099 |NONE 
VOSTPS 8-27 099 |NONE 
VOSTPS 9-32 102 |NONE 
VO9TPS |41B-27 099 |NONE 
VOSTPS |41G-05 099 {17F010 
VO9STPS [41G-25 099 |17F015 
VOSTPS |51B-06 099 |24F001 
VOSTPS |51B-26 099 [NONE 
VOSTPS {51C-10 103 |NONE 
VO9STPS |{51F-15 099 |NONE 
VOSTPS [51G-11 103 {NONE 
VOSTPS j511-13 103 |NONE 
VOSTPS |51J-07 104 |23F009 
VOSTPS |61B-07 104 |NONE 
V1IOAEA |51D-14 103 |23F009 
V13SAO | 31-15 103 | IM31RF17 
V22B 3-46 102 {AC3037 
V23A 7-37 099 |NONE 
V31000 |49-V-36 | 105 |NONE 
V31AAA 2-39 102 |NONE 
V33AAA | 30-17 104 |30RF24 
V33AAC |41G-08 099 (NONE 
V33ABA 2-39 102 |NONE 
V33ABA 8-32 099 [NONE 
V33ABA |41G-08 099 |NONE 
V33ABB 7-26 099 |07F015 
V33ACA |41G-08 099 |NONE 
V33ADC {51A-19 103 |NONE 
V33A00 | 35-18 102 |NONE 
V33B 6-22 099 |06F016 
V33B 7-28 099 |06F016 
V33SB {51L-01 099 |NONE 
V33SB |51L-02 099 |33F002 


INFLIGHT ANOHALY LIST 


BY WUC 


NOMENCLATURE 


PROTRUDING PLBD DOGBONE SEAL 

RUDDER SPEED BRAKE TPS DISPLACED 

CHIN PANEL THERMAL EFFECTS 

STAR TRACKER CAVITY THERMAL BLANKETS DISCOLORED 

RT WING "6 X 18" TPS LOST DURING/ ASCENT 

AFT (1307) BULKHEAD THERMAL BLANKETS LOOSE 

DAMAGE RT RCC PANEL #10 

TILE FAILURE ON OMS POD 

OMS POD SKIN STRUCTURE DELAMINATED 

TPS DAMAGE DURING ASCENT, ENTRY AND LANDING 

TPS DAMAGE DURING ASCENT, ENTRY AND LANDING 

TPS DAMAGE DURING ASCENT, ENTRY AND LANDING 

TILES LOST FROM FWD FUSELAGE & UPPER BODY FLAP 

ORBITER SURFACE TPS HAIL STORM DAMAGE 

HRSI TILE ON BODY FLAP DEGRADED BY AFT VRCS 

TPS DAMAGE TO OMS PODS AND NEAR WINDOWS & NOSECA 

TPS DAMAGE TO LOWER SURFACE, FRSI, AFRSI, AND TI 

TPS DAMAGE TO TILE, SSME INSULATION & ARCS AFRSI 

LH OMS POD TPS DAMAGE 

TPS DAMAGE TO LH OMS POD AND NOSE AREA 

THERMAL PROTECTION SYSTEM DAMAGED ON OMS PODS 

MISSING TILE IN THE LH WING GLOVE AREA 

RIGHT OMS POD TPS PROTRUSION 

LH OUTBD ELEVON TILE SLUMPED & GAP FILLER BREACH 

TPS HAD A LONG GOUGE UNDER THE LEFT WING 

TPS DAMAGE DURING ASCENT 

TPS DAMAGED BY DEBRIS 

RH OMS POD AFRSI STRIP LOOSE 

TPS DAMAGE ON LH INBD ELEVON AND NOSE CAP 

TPS BLANKET LIFTED ON UPPER LEFT WING 

LH OUTBD ELEVON TPS DAMAGED NEAR HINGE LINE 

MISSING SEAL MATERIAL, RH ELEVON FLIPPER DOORS 
3, 6, 12, 13 

VERTICAL TAIL GRAPHITE SEAL TAsS BROKEN 

RUDDER SPEEDBRAKE SEALS DAMAGED 

WINDOW 1 CHIPPED ON-ORBIT 

LE FORWARD WINDOWS DEGRADED BY SALT SPRAY 

DING ON FWD WINDOW 6 

FORWARD YINDOW (W1) WAS CHIPPED 

RH FORWARD WINDOWS DEGRADED BY SALT SPRAY 

RH FORWARD WINDOW (NO. 4) PITTED 

FORWARD WINDOW (W4) WAS CHIPPED 

RH MID WINDOW (NO. 5) PITTED 

AFT FLIGHT DECK PORT WINDOW HAD ICE-LIKE PARTIC) 

RH OVERHEAD WINDOW (W7) TOOK 1/32-IN. DIAMETER | 

W-1 WINDOW HAS 0.15-INCH CHIP 

CCTV MONITOR BRACKET DEBONDED FROM SIDEWALL 

CCTV MONITOR BRACKET DEBONDED FROM SIDEWALL 

SIDE HATCH MICROSWITCH FAILED 

SIDE HATCH GSE HANDLE COULD NOT BE REMOVED 
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V33XXX 
V33XXX 
V33XXX 
V33XXX 
V33XXX 
V33XXX 
V33XXX 
V3A3XXX 
V34SAC 
V35000 
V36000 
V36000 
V36000 
V36000 
V36000 
V36000 
V37 
V37AGA 
V37AGA 
V37B 
V37BBA 
V37BGA 
V37BGA 
V37C 
V37D00 
V37D00 
V¥37D00 
V3.E 
V37EAA 
V37F 
V37FAA 
V37000 
V37U&V 
V37X 
V38000 
V38000 
V39000 
V39AAA 
V39XXX 
V39XXX 
V39XXX 
V4l1 


V4 


V41A 
V41A 
V41CAA 
V41CAA 
V41CAA 


PROB # 





9-04 
9-31 
41B-15 
41G-22A 
51D-16A 
51D-16B 
61B-11A 
61B-11B 
9-38 
47-V-22 
41-12 
35-16 
40-V-02B 
40-V-09 
56-V-05 
55-V-09 
1-45 
3-09 
4-13 
511-17 
8-03 
41D-23 
41D-23 
3-09 
26-11 
29-09 
27-16 
61B-06B 
51B-18 
61B-064 
41B-34 
40-V-02A | 
3-36 
1-55 
34-19 
+7-V-O1 
33-11 
1-44 
27-O7A 
27-078 
27-07C 
45-V-01 


45-V-02 


2-32 

41D-05 

30-03 
41D-03C 
J1I-O4E 


ORB 


102 
102 
099 
099 
103 
103 
104 
104 
102 
105 
103 
102 
102 
102 
103 
103 
102 
102 
102 
193 
099 
103 
103 
102 
103 
103 
104 
104 
099 
104 
099 
102 
102 
102 
104 


; 205 


103 
102 
104 
104 
104 
104 


104 
102 


103 
104 


| 103 


103 


26RFOS 
29RFO?7 


31 F002 
24F010 
31F001 
NONE 
40RFO03 
O3F036 
NONE 
34RF17 
NONE 
33RF13 
NONE 


IPR-45V- 


0138 


IPR-45V- 


0139 
NONE 





INFLIGHT ANOMALY LIST 
BY WUC 


NOMENCLATURE 


CABIN/SPACELAB HATCH D LEAKED 

WCS DOOR OPENED DURING ENTRY 

STORAGE MDZ3R WCS & IMU FILTER DOOR DIFFICULTIES 
VOL. "G", "H" AND WCS DOOR PROBLEMS 

AV ACCESS PANEL R17 FASTENERS FAILED 

LOCKER MA16N DID NOT CLOSE PROPERLY 

PANEL FOR ACCESS TO IMU FILTERS MISALIGNED 
VOLUME “H" LOCKER (MD23R) HAD TO BE PRIED OPEN 
MID FUSELAGE BONDLINE TEMP (V34T1108A) ERRATIC 
ORBITER PULLED LEFT AT DRAG CHUTE DISREEF 

LOST 6-INCH SECTION OF PLBD AFT SEAL 

PLBD ENVIRONMENTAL SEAL BECAME DEBONDED 

1307 BULKHEAD THERMAL BLANKET LOOSE 

LOOSE TUNNEL HATCH THERMAL COVER 

AFT BULKHEAD THERMAL BLANKET LOOSE 

LCOSE THERM. COVER ON TUNNEL ADAPTOR HATCH 
PAYLOAD BAY DOOR CLOSURE OVERLAP 

LH PLBD AFT BULKHEAD ACTUATOR STALLED 

LH PLBD AFT BULKHEAD ACTUATOR STALLED 
STARBOARD PAYLOAD BAY DOOR CLOSED SLOW 

RH PLBD OPEN A INDICATION LATE 

AFT STBD PLBD OPEN MICROSWITCH STAYED ON 

STBD DR MTR 2 RAN THRU HALF OF LATCH CYCLE 

LH PLBD FWD BULKHEAD READY TO LATCH SWITCH 
STARBD PLB FWD READY-TO-LATCH INDICATOR FAILED 
PLBD PORT B CLOSE INDICATION FAILED 

RH PLBD LATCH "B" INU ICATOR 

PLBD CLOSE A WAS PRESENT WITH DOOR OPEN 

PLBD CLOSE SEQUENCE FAILED ON PORT AFT LATCHES 
PLBD AFT READY-TO-LATCH b PRESENT WITH DOOR OPEN 
PLBD RH AFT LATCH LOST ONE PHASE ON MOTOR 2 
PLB DOOR SEAL DAMAGE 

RADIATOR LATCH INDICATION LOST 

PLBD HINGE 7 EXCEEDED TEMPERATURE LIMIT 

RH VENT DOOR 3 MOTOR 1 OPNS ON 2 PHASES 

AFT H2 CONCENTRATION EXCEEDED LCC 

-Y STAR TRACKER BLANKET DETACHED 

NLG DOOR THERMAL BARRIER FELL OFF 

ORBITER RH BOTTOM WING AND FUS TPS DAMAGE 
R-OMS CARRIER PANEL MISSING 

TACAN 2 LWR C-BAND ANT MISS TPS TILE AND OVERHEBA 
GND LH2 LF. -— AFT H2 HIGH 


GND LO2 LX - AFT 02 HIGH 


MOISTURE IN SSME’S DURING ENTRY 

SSME 3 SERVO ACTR MISCOMPARE ON MAIN FUEL VLV CE 
SSME 1 LH2 RECIRC PUMP FAILURE 

SSME 2 LH2 PUMP SPEED SENSOR (V41R1215A) FAILED 
SSME 2 LH2 PUMP SPEED (V41R1215A) FAILED 
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V41CAA 
V41CAE 
V41CHA 
V41DAE 
V41DAN 
V41DBA 
V41DBF 
V41DBF 
V41DLD 
V41D00 
V41D00 


V41D00 


V41DTJ 
V41DTM 
V41DTM 
V41D 

V41EHA 
V41EHA 
V41EHA 
V41ELA 
V41ELA 
¥41E00 
V41E00 
V41E00 
V41ETC 
V41ETC 


V41G 

V41G 

V41G 

V41G 

V41G 

V41GCW 
V41GJB 
V41GJB 
V41GJD 
V41GJE 
V41GJE 
V41GJF 
V41GLA 
V41G00 
V41G00 
V41G00 
V41G00 
V41G00 
V41GTA 
V41GVZ 
V41JCF 


PROB# 


311-15 
4-02 
7-01 

36-02 


28-05A 


44-V-01 
29-21 
51D-17 
4-21 
26-14 


55-V-O1A | 


35-V-01B 


3-38 
6-07 
31iJ-01 


49-V-13 


1-30 
2-35 
9-02 
2-35 
61C-01 
27-03 
29-28 
32-25 
3-39 


43-V-16 


6-26 
7-36 
41G-23 
51B-21 
51C-02 
30-12 
6-17 
9-07 


46-V-01 


26-07 
29-04 
26-07 

5-08 


30-02D 
30-02E 
30-028 


30-22 


53~-V-04 
55-V~12 
56~-V-01 


41B-30 





were seo Se ee aa | 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


SSME 1 LH2 PUMP 1 CIRCUIT BREAKER TRIPPED 

MPS LOZ OVERBOARD BLEED VLV CLOSE B INDICATOR FA 
MPS LH2 HIGH-POINT BLEED DISCONNECT LEAKED 

LH2 1/7" DISCONNECT B INDICATION INTERMITTENT 
LEFT SSME LH2 INLET TEMP FAILED HIGH 

LO2 17-INCH MANIFOLD TEMPERATURE PROBE A ERRATIC 
MPS LH2 MANIFOLD LEAK 

MPS LHZ MANIFOLD PRESSURE DECAY 

LO2 17 IN DISCONNECT FLOW LINER DAMAGED 

4 INCH LH2 ET/ORBITER DISCONNECT SEAL DAMAGE 

LH2 4-INCH ORB/ET DISCONNECT SLOW CLOSURE 


LH2 4-INCH ORB/ET DISCONNECT - MECO 


MPS 3 LOX PRE-VALVE RPC C ELECTRICAL LEAK 

MPS 3 LH2 PREVALVE CLOSED INDICATION OFF 

MPS 3 LH2 PREVALVE FAULTY INDICATIONS 

ENGINE 1 & 2 PREVLU EXCESSIVE PRRSS DROP 

LH2 T-ZERO UMBILICAL GND FILL DISCONNECT SEAL LE 

LH2 FILL & DRAIN DISCNT INTFCE-SEAL INSERT LOOSE 

LH2 T-ZERO UMBILICAL LEAKAGE UP TO 3.4% 

LO2 FILL & DRAIN DISCNT INTFCE-SEAL INSERT LOOSE 

MPS LO2 FILL AND DRAIN VALVE DID NOT CLOSE 

LH2 TOPPING VALVE SHOWED SIMULTANEOUS OPEN/CLOSE 

LH2 OTBD FI&DR VLV SLO CLOSE AT DUMP TERMINATION 

MPS LH2 FILL AND DRAIN RELIEF VALVE LEAK 

MPS 3 LO2 BLEED SYS CK VLV FOR POGO RECIRC FAILI 

RT. MAIN ENG. LO2 INLET PRESS REPRESSED TO 33 PS 
DURING ENTRY 

MPS 3 LEG A HELIUM REG OUT PRESSURE RISE 

MPS HELIUM PNEUMATIC SYSTEM LEAKAGE 

MPS HELIUM PNEUMATIC SYS PRESSURE DECAYED 

MPS HE SYS DECAY RATE HI DURING ENTRY REPRESS 

HELIUM LEAK IN MID-BODY 

MPS SSME REG OUTLET "B" C/V LEAK 

MPS 1 GH2 FLOW CONTROL V‘LVE (LV56) HUNG UP 

MPS 1 GH2 FLOW CONTROL ._/ FAILED TO RSPD TO CM 

ME-3 H2 FLOW CONT PRESS ANOMALY 

SSME 1 AND 2 GOX FLOW CONTROL VLVS SLUGGISH 

OX FCV 1 DELAYED START TO OPEN FCV 3 SLUGGISH 

SSME 1 AND 2 GOX FLOW CONTROL VLVS SLUGGISH 

MPS 3 GO2 FLOW CONTROL VALVE (LV55) PARTIAL FAI 

SSME 3 GH2 PRESS SYS TEMP 

CENTER ENGINE LH2 INLET PRESS XDUCER FAILED 

LEFT ENGINE LH2 INLET PRESS XDUCER BIASED LOW 

GO2 ENTRY PRESS LAGGED MPS LO2 REPRESS 

MPS HELIUM REG’S 3A AND 3B EXCEEDED LCC 

MPS PNEUMATIC HELIUM PRESSURE DECAY-ASCENT 

LH2 HI-PT. BLEED VLV FAILED TO IND. CLOSED 

SSME 3 ATVC YAW CHANNEL 4 BYPASSED 
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V41KAD 
V41KEB 
V41KED 
V41L 

V41L 

V41L 

V41L 

V41L 

V41L 

V4iL 

V41L 

V41LBC 
V41LEA 
V41LEA 
V41LEA 
V41LEB 
V41LEB 
V4iLEB 
V41LEB 
V41LEC 
V41LEC 
V41LEC 
V41LFA 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGB 
V41LGC 
V41LGC 
V41LHE 
V41LHJ 
V41LKD 
V41LKE 
V41LKE 
V41LKE 
V41LKE 
V41LKE 
V41LKE 
V41LKG 
V41LKG 
V41LMF 
V41LMG 


103 
103 
104 
099 


104 
102 
103 
103 
102 
102 
102 
099 
099 
099 
099 
099 
099 
099 
099 
103 
103 
099 
102 
102 
102 
099 
102 
10? 
102 
099 
103 
102 
103 


| 103 


104 
102 
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INFLIGHT ANOMALY LIST 


NOMENCLATURE 





MPS H2 TOPPING VALVE SLOW CLOSURE 

SSME 2 LO2 PREVALVE NO OPEN IND DURING LOX DUMP 
SSME 1 LH2 PREVALVE SIGNATURE ANOMALY 

TEMP SENSOR (T41T1i705A) ET LH2 ULLAGE FAILED HIGH 
100% LEVEL SENSOR (T41X1768E) FAILED WET 
ULLAGE PRESS (V41P1700C) STICKY 

SENSOR (E41T1154A) SSME 1 MFV FAILED 

ULL PRESS 1(T41P1700C) & 3(T41P1701C) STICK 
100% FILL SENSOR (T41X1718E) INTERMITTENT 
ULLAGE PRESSURE 2 (T41P1701C) READ LOW 
SENSOR (T41X1718E) ERRATIC 


ET LO2 
ET LH2 
TEMP 2 
ET LH2 
ET LH2 
ET L#2 
ET LH2 


PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 
PRESS 


100% FILL 
MPS 3 HELIUM REG 
PRESS TRNSDR MPS 
PRESS TRNSDR MPS 
PRESS TRNSDR MPS 
PRESS TRNSDR MPS 
SSME 2 LH2 INLET 
PRESS TRNSDR MPS 
PRESS TRNSDR MPS 
PRESS TRNSDR MPS 
SSME 3 LH2 INLET 
PRESS TRNSDR MPS 
MPS HE SUPPLY PRESSURE 


TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 
TRNSDR 


MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 
MPS 


A OUT 
1 LH2 
1 LH2 
1 LH2 
2 LH2 
PRESS 
2 LH2 
2 LH2 
3 LH2 
PRESS 
3 LH2 


GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 
GH2 


lw Mh BO BO BO Mh BO DO PO PY fo PO PO 


SSME 3 GH2 OUTLET TEMP 
PRESS TRNSDR MPS 3 HE SUPPLY (V41P1350C) ERRATIC 


ET GH2 ULLAGE 
TEMP SENS 
TEMP SENS 
TEMP SENS 
TEMP SENS 
TEMP SENS 


PRESS 
1 GH2 
2 GH2 
2 GH2 
2 GH2 
2 GH2 
2 GH2 
2 GH2 
3 GH2 
3 GH2 
INLET 


PRESSURE (V41P1354A) READ L 
INLET (V41P1100C) READ HIGH 
INLET (V41P1100C) READ HIGH 
INLET (V41P1100C) ERRATIC 
INLET (V41P1200C)FAILED HIG 
BIASED AND OSCILLATING 
INLET (V41P1200C) READ HIGH 
INLET (V41P1200C) LOW 
INLET (V41P1300C)FAILED HIG 
TRANSDUCER FAILED 

INLET (V41P1300C) READ LOV 
(V41P1600A) DROPPED TO ZERO 
OUTLET (V41P1260A)FAILED LA 
OUTLET (V41P1260A)FPAILED HI 
OUTLET (V41P1260A) FAILED 
OUTLET(V4i1P1260A)FAILED HIG 
OUTLET (V41P1260A)FAILED HIG 
OUTLET (V41P1260A) FAILED FE 
OUTLET (V41P1260A) FAILED H 
OUTLET (V41P1260A) FAILED 
OUTLET (V41P1260A) FAILED 
OUTLET (V41P1260A) FAILED 
OUTLET (V41P1260A) FAILED 
OUTLET (V41P1260A) FAILED 
OUTLET(V41P1360A)FAILED HIG 
ERRATIC 


SIGNAL COND NO 3 MALFUNCTION 
PRESS OUT (V41T1161A) FAILED 
PRESS OUT(V41T1261A) FLD HIGH 
PRESS OUT (V41T1261A) FLD HIGE 
PRESS OUT (V41T1261A) SHIFT 
PRESS OUT (V41T1261A) FAILED 
PRESS OUT (V41T1261A) FAILED 
PRESS OUT (V41T1261A) FAILED 
PRESS OUT (V41T1361A) FAILED § 
PRESS OUT (V41T1361A) FAILED 
TEMP (V41T1201C) FAILED 


TEMP TRNSDR MPS 3 LH2 INLET(V41T1301C)FAILED HIGH 
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V41L00 
V41000 
V41000 
V41000 


V41000 | 


V41000 
V41000 
V41XXX 
V42A00 
V42A00 
V42A00 
V42A00 
V42A00 
V42AWC 
V42AVD 
V42AWL 
V42B 

V42BLS 
V42BLS 
V42B00 
V42BQB 
V42BQD 
V42BQE 
V42B04 
V42BQL 
V42BQM 
V42BRA 
V42BSA 
V42BTM 
V42FUA 
V42FUB 
V42FUB 
V42FUB 
V42FUH 
V42FUH 
V42FUH 
V42FUK 
V42FUN 
V42FUN 
V42FUP 
V42FUR 
V42FUR 
V42FUR 
V42GAA 
V42GAB 
V+2GAC 
V42GAD 
V42GAF 
V42GAG 
V42GAK 





INFLIGHT ANOMALY LIST 


_ 


NONE 
Z28RF30 
IM32RFO7 


BY WUC 


NOMENCLATURE 


ET LH2 98 PERCENT LIQ LEV SENSOR FLASHING 

GOX PRESS MANTFOLD SLOW TO PRESS 

GOX FLOW CONTROL VLV 2 SLUGGISH 

MPS LH2 4 IN. DISC. PORTION OF SEAL STUCK IN FLA 
GO2 MANIFOLD DELAY 


| ME] LH2 INLET PRESS XDUCER FAIL 


ENG 2 LOX INLET TEMP SENSOR FAIL 

SSME 3 HE PANEL A ISOLATION VALVE LEAKED (LV5) 
VERNIER THRUSTER F5R ANNUNCIATED LEAK 

FWD RCS F5SL HTR FAILED ON 

FRCS MANIFOLD VALVE 2 PHASE C FAILURE 

F3L FAIL OFF AND LEAK 

FRCS FU MAN 3 MICROSWITCH CLOSED FAIL INDICATION 
FRCS FUEL FWD PNL HTR STAYED ON WITH NO TEMP RES 
FRCS OXIDIZER FWD PANEL HEATER THERMOSTAT INACTI 
RH OMS OXIDIZER DRAIN LINE TEMP ERRATIC 

FRCS THRUSTER FUEL INJ TEMPS LOWER THAN PREDICTE 
FRCS B LEG OX REG PRESS LOCKUP HIGH 

RCS OXID B HE REG SLOW RESPONSE 

RCS JET F2F FAIL OFF 

FRCS OX 3/4/5 TANK ISO VALVE STATUS LOST 

FRCS FUEL 3/4/5 TANK ISO VALVE STATUS LOST 
FORWARD RCS DILEMMA DURING DEORBIT 

FRCS MANIFOLD 3 OX ISO VLV LOST OPEN IND 

FRCS FUEL MANIFOLD 2 CLOSE IND (V42X1327X) FAILE 
FRCS MANIFOLD 3 FUEL ISO VLV LOST OPEN IND 

FIP RCS INJECTOR OX TEMP (V42T1501) RESPONSE SL( 
F1IF RCS INJECTOR FUEL TEMP (V42T1502) RESPONSE 
FRCS OX TANK STRUCT SUPPORT AFT Z STRUT DEF‘ AMEI 
PRIMARY THRUSTER-F1F CHAMBER FAILED OFF 

PRIMARY THRUSTER-F1L OX LEAK 

PRIMARY THRUSTER-F1L WATER INTRUSION 

RCS F1L OXIDIZER LEAK DURING ENTRY 

PRIMARY THRUSTER-F3D WATER INTRUSION 

PRIMARY THRUSTER-F3D OX LEAK 

FRCS F3D HEATER THERMOSTAT SET POINT SHIFTED 
PRIMARY THRUSTER-F2R OX INJ TEMP RESPONSE WRONG 
PRIMARY THRUSTER-F4R FUEL LEAK INDICATION 

RCS THRUSTER F4R HTR FAIL ON 

PRIMARY THRUSTER-F4D FAILED OFF 

VERNIER THRUSTER-F5L EXCEEDED TEMP LIMIT 
VERNIER THRUSTER-F5SL OX TEMP BIASED LOW 

VERNIER THRUSTER-F5L NOZZLE COATING DEGRADED 
VERNIER THRUSTER-L5SL FAILED OFF FROM BUBBLES 
RCS LSD HFATER FAILED ON 

RCS L4D PRIMARY HEATER FAILED ON 

RCS THRUSTER L4L LEAKED 

ARCS VERNIER THRUSTER L3A FAILED LEAK 

PRIMARY THRUSTER-L3D FUEL LEAK 

PRIMARY THRUSTER-L2D FUEL LEAK 
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V42GAK 
V42GAL 
V42HFV 
V42JBA 
V42JBB 
V42JBD 
V42JBE 
V42JBW 
V42JBW 
V42J5CG 
V42JCH 
V42J5CK 
V42NAA 
V42NAA 
V42NAB 
V42NAC 
V42NAC 
V42NAE 
V42NAE 
V42NAG 
V42NAH 
V42NAJ 
V4ZNAN 
V42NAP 
'V42NAP 
V42NAP 
V42000 
V42000 
V42000 
V42000 
V42000 
V42000 
V42000 
V42000 
¥42000 
V42000 
V42000 
V42000 
V42000 
V42000 
¥42000 
V42000 
V¥42000 
V42000 
V42PFF 
V42QBA 
V42QBB 
V42QBD 
V42QBF 
V42QBT 








103 
099 
103 
102 
102 
103 
103 
099 
103 


| 099 


099 
102 
102 
102 
102 
102 
099 
099 
103 
102 
099 
103 
103 
104 
099 
105 
103 
103 
104 
104 
104 
104 
104 
104 
102 
102 
104 
104 
193 
102 
104 
| 102 
105 
105 
099 
102 
102 
099 
102 
103 


23F010 
30F0Q7 
AC8/712 
O2F013 
O2FO013 
S3RFO2 
13F001 
13F001 
13F001 
AC6471F 
17F012 
NONE 
O3F006 
O9F006 
O4F021 
OSFOO1 
24F007 
NONE 
42RFO4 
O9FO006 
17FO1i 
23F003 
NONE 
30RF14 
26F003 
D4RFO3 
31RFO3 
31RF06 
IM36RFO9 
IM36RFO9 
IM36RFO9 
IM35RFOQ?7 
36RF14 
38RF98 
35RF 92 
NONE 
37RFO7 
37RFO1 
39RFO3 
40ORFO6 
NONE 
SORFO1 
47RFO1 
47RF03 
NONE 
02F013 
O2F013 
07F021 
01F033 
13F011 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


LH RCS THRUSTER L2D CHAMBER PRESS READ LOW 
PRIMARY THRUSTER - L”L INJECTOR HEATER FAILED 

LH ARCS FUEL MANIFOLD PRESS 1 (V42P2112C) ERRATIC 
LH ARCS PROPELLANT (FUEL) TANK PRESSURE SURGES 

LH ARCS PROPELLANT (OXID) TANK PRESSURE SURGES 
LRCS OXID. A LEG REG. LEAK THRU PRIM. STAGE 


} LH ARCS ISOLATION VALVE 1/2 CLOSED IND FAILED 


LH ARCS FUEL 3, 4 AND 5 ISO VALVE B STATUS LOST 
LH ARCS SYS EB FUEL ISO VLV OPEN INDICATION LOST 
LH ARCS PRIMARY (FUEL A) GHE REG LEAKED 

LH ARCS PRIMARY (FUEL B) GHE REG INTERNAL LEAK 
LH ARCS OX TANK HELIUM REG B LEAKED 

VERNIER THRUSTER-R5R NOZZLE COATING DEGRADED 
VERNIER THRUSTER-R5R FAILED OFF FROM BUBBLES 
RSD RCS INJECTOR OX OR FUEL TEMP BIAS 

PRIMARY THRUSTER-R4D HEATER CONTROLLER FAILED 
PRIMARY THRUSTER - R4D INJECTOR HEATER FAILF) 
P! “MARY THRUSTER-R4U SMALL 0:. LEAK 

THRUSTER R4U OX LEAK 

PRIMARY THRUSTER-R3D OX VALVE. LEAKED 

PRIMARY THRUSTER - R3R FAILF”® OFF 

PRIMARY THRUSTER - R2U OXIDIZER LEAK 

THRUSTER R1U FAILED OFF DURING MATED COAST 

RCS JET R1U FAILED OFF POST SEP 

PRIMARY THRUSTER - KiR INJECTOR HEATER FAILED 
RCS RIR FAILED OFF 

RCS JET L3A FAILED OFF-9XIDIZER 

RCS JET L3A OXIDIZER Lk. K 

L RCS OX TK ISO VALVE POSITION INTERMITTENT 

L RCS OX XFD VALVE POSITION INTERMITTENT 

R RCS MANIFOLD 1 OX ISO VALVE POSITION INTERMITT 
RCS THRUSTER R3D FAILED OFF 

THRUSTER R4R FAILED OFF 

THRUSTERS R1U, R3D, R4U, F3L TRANSIENT LOW CH. F 
LEFT RCS PANEL HEATER A FAILURE 

RCS VERNIER THRUSTER R5D FAILED OFF 

LOW Pc, JETS L1U & LIL DURING INTERCONNECT 

JET R1U FAILED OFF 

F5R FUEL INJECTOR TEMP LOW 

L5L FAILED OFF 

MANIFOLD 5 LRCS VALVES FAILED TO CYCLE 

RCS JET L1U HTR FAILED ON 

RCS JET L3A FAILED OFF 

L5D LOW CHAMBER PRESS 

RH ARCS AFT HOUSING THERMAL SW TEMP (V42T3304A) 
RH ARCS PROPELLANT (FUEL) TANK PRESSURE SURGES 
RH ARCS PROPELLANT (OXID) TANK PRESSURE SURGES 
RH ARCS SYS B FU B ISO VLV MAN 3,4,5 POS MISCOM 
RH ARCS FUEL MTR ISO VLV POS MICROSWITCH FAILED 
RH ARCS FUEL 3/4/5 CROSSFEED VLV DID NOT IND OP 
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BY WUC 

WUC ORB CAR# NOMENCLATURE 
V42QBT 103 }13F001 RH ARCS 3/4/5 FUEL CROSSFEED VLV DID NOT IND CLC 
V42QBT 103 |13F001 RH ARCS FUEL 3/4/5 CROSSFEED VLV OPEN IND FAILE[ 
V42QBV 103 |13F001 RH ARCS 3/4/5 OX CROSSFEED VLV DID NOT IND CLOS! 
V42QBW 103 |13F001 RH ARCS OX TANK ISO VLV 3/4/5 OPEN IND FAILED 
V42QCB 102 ,28RFO5 R RCS He OX TK PRESSURE 1 HIGH 
V42QCC 104 |30RF17 RT RCS "A" LEG OX HE ISOLATION VLV FAILED OPEN 
V42QCG 099 |AD0419 R RCS HELIUM REG LEG A OPERATED ON SECONDARY 
V420CH 102 }AC4422 RH ARCS FUEL LEG B HELIUM REG LEAK 
V42QCH 099 |AD0419 R RCS HELIUM REG LEG B FAILED CLOSED 
V42QCK 102 |NONE RH ARCS OXIDIZER PRI REG B INTERNAL LEAK 
V43 099 (NONE OMS BURNS ROUGH START TRANSIENTS 
V43A 099 {07F025 LH OMS FUEL X-FEED HI PT BLEED HTR THERMOSTAT F 
V43AFK 103 |NONE LH OMS FEED LINE TEMP (V43T4216A) INCREASED 
V43A00 104 LEFT OMS GN2 ISOL VALVE COIL FAILED 
V43A00 102 |IM32RFO3| RT OMS HE PRESS 2 LOW 
V43B 102 |NONE LH OMS HE PURGE FLOW INOPERATIVE 
V43BBJ 102 [NONE LH OMS CROSSFEED B FUEL VLV POSITION IND FAILEL 
V43BBL 102 |NONE LH OMS CROSSFEED B OX VLV POSITION IND FAILED 
V43BCC 103 |AC8899F |} LH OMS HELIUM ISOLATION VALVE LEAK 
V43BCC 103 |19F021 LH OMS HELIUM ISOLATION VALVE LEAK 
V43EBC 102 jO1FO51 LH OMS QUANTITY TOTALIZER FUEL STICKING 
V43EBC 102 |02F010 LH OMS QUANTITY TOTALIZER FUEL AND OX HUNG UP 
V43EBC 099 |NONE LH OMS POD OX TANK AFT & TOTAL QUANTITIES FAILI 
V43EBC 099 |13F009 LH OMS FUEL TOTAL QUANTITY GAGE READ LOW 
V43EBC 103. ]14F005 LH OMS FUEL TOTAL QUANTITY GAGE FAILED 
V43E00 103 }29RF18 LH OMS FUEL GAGE UNGAGEABLE QUANTITY 
V43GAD 102 JO9FOO1 LH OMS SEC PTCH ACTUATOR DID NOT RESPOND TO PR 
V43GAD 103 |26RF16 LEFT SECONDARY TVL, RPC NO. 1 GIMBAL DID NOT D 
V43GAD 103 |NONE LH OMS YAW PRIMARY ACTUATOR STOPPED MOVING 
V43GAF 099 |06F029 LH OMS ACT CONTR DRIVER OUTPUT TRANSISTOR SHOR 
V43GBK 099 107F020 LH OMS GN2 PRESS REG LEAK DURING DEORBIT BURN 
V435 102 |01F083 RH OMS AFT OX LOW PT DRAIN HTR A THERMOSTAT FA 
V43H 103 |07F026 RH OMS OX LOW PT DRAIN LINE HTR B THERMOSTAT F 
V435 099 j24F017 RH OMS OX LOW POINT DRAIN LINE HTR SET PT DRIF 
V43dFL 099 |NONE TEM? SENSOR RH OMS FUEL TANK (V43T5315A) READ 
V43HFL 099 [NONE TEMP SENSOR, RH OMS FUEL TANK (V43T5315A) ERRé 
V43HGG 099 {NONE R5D OX INLET ‘NE TEMP (V42T3560A) FAILED 
V43H00 102 }IM32RF14| RT OMS FUEL PRESS ERRATIC 
V43.JBA 102 |55RF06 RT OMS PROPELLANT TANKS PRESSURE DECREASE 
V43JBD 103 |13F001 RH OMS FUEL TANK ISO VLV A OPEN IND FAILED 
V43JBH 099 |13F001 RH OMS FUEL TANK ISO VLV SYS A POS IND MISCOM! 
V43.JBH 099 {13F001 RH OMS CROSSFEED LEG "A" FUEL MICROSWITCH FAI! 
V43JBH i103 {13F001 RH OMS FUEL TANK ISO VLV SYS A BARBER POLE 
V43IBJ 099 |13F001 RH OMS CROSSFEED LEG "B" FUEL MICROSWITCH FAI 
V43JBL 103 {13F001 RH OMS CROSSFEED B OX, FU NO OPEN OR CLOSE IN 
V43ICF 099 |26F008 RH OMS ULLAGE PRESSURE HIGH 
V43J00 103 |33RF10 R OMS QNTY OFF-SCALE HIGH 
V43MBC 102 |O1F096 RH OMS QUAN TOTALIZER FUEL AND OX STICKING 
V43MBC 102 j;O2F010 RH OMS QUAN TOTALIZER OX READ HIGH 
V43MBC 102 |NONE RH OMS QNTY SENS OX LEVEL (V43X5233X) FAILED 
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V43MBC 
V43MBC 
V43MBC 
V43MBC 
V43MBC 
V43MBC 
V43MBC 
V43NAB 
V43NAC 
V43NAC 
V43NAD 
V43NAE 
V43NAU 
V43NBK 
V43NBK 
V43NO00 
V43N00 
V43000 
V43000 
V¥43000 
V43V00 
V43XJB 
V45A 

V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45AAA 
V45ABA 
V45ABA 
V4SABA 
V45ABA 
V45ABA 
V45ABA 
V45ABA 
V45ABA 
V45ACA 
V45ACA 
V45ACA 
V45A00 
V45A00 
V45A00 
V45A00 
V45BA0 
V45CAJ 


61B-09 
31-06 
32-03¢ 
47-V-14 
55-V-05 
2-12 
51J-03E 
50-V-07 
37-V-11 
42-V-01 
45-V-04 
47-V-08 
56-V-02 
29-16 


099 
099 
104 
103 
NG 


| 402 


102 
102 
102 
099 
102 
102 
103 
102 
104 
104 
102 
104 
102 
102 
102 
104 
102 
102 
102 
102 
099 
103 
103 


| 104 


099 
102 
103 
102 
099 
104 
104 
103 
102 
105 
102 
102 
104 
102 
104 
103 
104 
105 
103 
103 





O6F024 
07FQ012 
30RF 16 
20F006 
28F010 
28RF21 
NONE 

01F060 
AC4919 
ADO448 
01F016 
SORFO3 















O9F027 
NONE 
34RF13 






46RFO05 
SORFO7 
IZRF06 
40RF05 
NONE 

O9F016 
O2F001 
O2F042 
04F003 
O6F017 
14F007 
AC9809 
NONE 

30F004 
S2RFO3 
S6RFOS 
O2FO002 
O6F026 
30RFO9 
31F003 
31RFO7 

























47RF14 
S5RFO3 
02F00 
AC97ol 
SORFO4 
37RF10 
42RF01 
45RFO2 
NONE 
48RFO3 
29RF-16 

















IM31RF13 


IM32RFO06 


| OMS XFEED HTR ‘A’ 


IM32RFO5 





INFLIGHT ANOMALY LIST 


cei 


BY WUC 


NOMENCLATURE 


RH OMS QUANTITY SENSOR OX TOTAL (V43Q5231C) STUCK 
RH OMS TOTALIZER FUEL AND OX FAILED 

RT OMS FUEL TOTAL QUANTITY GAGE FAILED 

RH OMS FUEL AND OX QUANTITY GAGES WENT TO ZERO 
RH OMS FUEL TOTAL QUANTITY READING OFFSET 

R OMS FUEL QUANTITY GAUGE HIGH 

RT OMS FUEL TOTAL QTY BIAS HIGH 

RH OMS ENGINE OX INLET PRESS DROP 

RH OMS ENG NOZ HAD SEVERAL SCRATCHES INSIDE BELL 
RH OMS ENG HAD CRACKS IN LIGHT WEIGHT ENG BELL 
RH OMS PITCH GIMBAL ACTUATOR RESPONSE SLOW 

RT OMS TVL YAW DRIFT DURING ASCENT 

R OMS ENG FUEL INLET PRESS ERRATIC 

RH OMS GN2 REG SHIFTED DOWN DURING BURNS 

R OMS GN2 PRESS REG LOW 

R OMS ENG COVER HTR SYS B FAILED OFF 

R OMS NO-BACK DEVICE MOVED/ ASCENT 

ROMS GN2 PRESS VALVE INDICATES OPEN 

OMS FU HIGH POINT BLEEDLINE TEMP HI ON A HEATERS 
ROMS GN2 LOW PRESS SYSTEM LEAK 

FAIL OFF 

OMS OX CROSSFEED LINE SYS A HEATER FAILED 
EXCESSIVE GH2 IN THE FUEL CELL WATER 

FUEL CELL 1 FAILURE 


FUEL CELL 1 HYDROGEN FLOW METER READ LOW 

FUEL CELL 1 CONDENSER EXIT TEMP READ LOW 

FUEL CELL 1 COOLANT PUMP DELTA P SWITCH FAILED ON 
FUEL CELL 1 PERFORMANCE MONITOR FAILED 

FUEL CELL 1 HYDROGEN FLOW METER (V45R0O1/70A) ERRATIC 
FUEL CELL 1 HYDROGEN FLOW (V45R0170A) LOW 

FUEL CELL 1 TCE UNSTABLE 

FUEL CELL 1 CELL PERFORMANCE MONITOR HANG UP 


FC]1 SUBSTACK 3 DELTA V INCREASE DURING PURGE 
FUEL CELL 2 OX FLOW METER FAILED HIGH 


| FUEL CELL 2 H2 FLOWRATE (V45R0270A) FAILED 


FUEL CELL 2 H2 FLOW METER FAILED HIGH 
FUEL CELL 2 PERFORMANCE DEGRADATION 
FUEL CELL 2 FLOW RATE HIGH 

FUEL CELL 2 EVAP OUT TEMP SLOW RESPONSE 


| FUEL CELL 2 02 FLOWMETEP ERRATIC 


FC 02 FLOW SENSOR FAILED OFF-SCALE LOW 

FUEL CELL 3 OX FLOW METER (V45R0360A) ERRATIC 
FUEL CELL 3 OXYGEN FLOW METER (V45R0360A) FAILED 
FUEL CELL 3 OXYGEN PURGE VALVE LEAK 

FUEL CELL 3 PH HIGH POSTLANDING 

FUEL CELL 2 H2 PUMP MOTOR FAIL 

FUEL CELL 3 PERFORMANCE MONITCn FAILED 

FUEL CELL H20 RELIEF LINE TEMP ERRATIC 

FC1 02 REACT VLV FALSE CLOSE INDICATION 

FUEL CELL 1 H20 RELIEF VALVE TEMP OVERSHOOT 
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Says Bolter, ee 


HB: - rT Tre 2 


40 * 
op ate pea 


ag: geet 


BY WUC 
| WUC PROB# NOMENCLATURE 
feces 5a Fille = 
V45CAR 4-30 102 |NONE FUEL CELL 2 H20 RELIEF VLV HEATER B FAILED 
V45DAH L223 102 |NONE WATER RELIEF NOZZLE TEMP HIGH 
V45DA0 | 27-12 104 FUEL CELL 2 ALT H20 LINE TEMPS 
Y45DAO 154-V-97 | 105 |S4RFOS FC2 AND FC3 ALT H20 LINES TEMP INCREASE 
V45JAA | 29-03 103 |29RFO1 PRSD CRYO H2 TANK PRESS HIGH 
V45JAB 3215 102 |03F047 H2 TANK 2 QUANTITY (V45Q2205A) FAILED HIGH 
V45JAB 4-06A | 102 |NONE H2 TANK 2 QUANTITY (V45Q2205A) READ LOW 
V45JAB 4-16 102 |NONE H2 TANK 2 HEATER B FAILED 
V45J00 | 28-05C | 102 |28RF06 FUEL CELL 1 H2 FLOW ERRATIC 
V45J00 |37-V-03 | 104 |37RFO3 PRSD 02 MAN. VLV Z FAILED TO CLOSE 
V45J00 }40-V-08 | 102 [40RFO7 H2 TANK 3 HTR ‘A’ FAIL OFF 
V45J00 |49-V-02 | 105 |49RFO2 PRSD 02 MANIFOLD 1 ISOL VLV FAILED OPEN 
V45J00 152-V-04 | 102 |S5ORF18 PRSD 02 TK 2 HTR A2 ERRATIC 
V45MAO {43-V-09 | 104 {|43RFO7 PRSD H2 MANIFOLD VALVE 1 FAILED OPEN 
V45PAA 3-01 102 |NONE H2 CRYO CONTROL BOX 1 RPC 2 FAILED ON 
V45PAA 4-07 102 |04F025 H2 TANK 4 HEATER A FAILED 
V45PAB |51D-01 103 |23F012 CRYO 02 TANK 1 CONTROLLER AUTO MODE FAILED 
V45PAJ |61A-02 099 |30F005 H2 TANK 1 CONTROL PRESSURE FAILED 
V45PAO |43-V-04 | 104 |43RFO3 PRSD H2 TANK 1 HEATER B FAILED OFF 
V450 61B-01 104 |NONE FUEL CELL CRYO 02 SPEC PURITY EXCEEDED 
V450A0 | 34-12 104 {34RF12 CRYO 02 MANIFOLD 2 ISO VLV DID NOT CLOSE 
V45QA0 | 33-08 103 |33RF09 CRYO 02 TANK 1 CHECK VALVE STICKY 
V45QA0 |50-V-05 | 102 [SORF18 02 TANK 2 HTR A2 ERRATIC 
V45QA0 |50-V-08 | 102 |S5ORF17 02 TANK 2 LEAK 

SORFO8 
V45QA0 {50-V-12 | 102 |S5ORFO6 02 TANK 7 CK VALVE STUCK OPEN 
V45QA0 |50-V-20 | 102 |SORF19 02 TANK 3 QTY XDUCER ERRATIC 
V45QA0 !47-V-06 | 105 |47RFO5 02 TANK 4 HEATER CONT PRESS OFF-SCALE LOV 
V45TAO |48-V-03 | 103 |48RFO3 FUEL CELL 1 02 REACTANT VALVE CLOSED INDICATION 
V45VAA 3-03 102 |NONE 02 TANK 3 HEATER A TRIP INDICATION 
V45VAA 9-22 102 |AC6878 02 TANK 3 QUANTITY RAPID DROP 
V45VAB 1-10 102 j01F001 02 MANIFOLD 2 PRESSURE (V45P1451A) READ LOW 
V45VAC 1-10 102 }01F001 02 MANIFOLD 1 PRESSURE (V45P1140A) READ LOW 
V45VAG {51C-07 103 |NONE 02 TANK 2 HEATER CONTROL PRESSURE FAILED MOMENT 
V46A 1-59 102 |01F099 HIGH APU VIBRATION 
V46AAA 1-42 102 |NONE APU 1 LOW CHAMBER PRESS DURING ON ORBIT START 
V46AAA 2-01 102 |ACO878 APU 1 LUBE OIL OUTLET PRESS HIGH FILTER PLUGGED 
V46AAA 2-07 102 |02F009 APU 1 MANIFOLD FITTING LEAKED COOLING WATER 
V46AAA 9-26 102 j09F012 APU 1 UNDERSPEED SHUTDOWN 
V46AAA | 27-01B | 104 APU 1 GG BED TEMP BIAS 45 DEG HIGH 
V46AAA | 27-01D | 104 APU 1 GG VALVE MODULE T-1 TEMP BIASED 40 DEG HI 
V46AAA |41B-02B | 099 |11F010 APU 1 GAS GEN INJ TEMP (V46T0174A) 600 DEG F LO 
V46AAA |[51B-14 099 |24F011 APU 1 FUEL BY-PASS LINE HTR B FAILED ON 
V46AAA {51F-02 099 |26F007 APU 1 LUBE OIL OUTLET AND GEARBOX GN2 PRESSURE 
V46AAA 151J-03C | 104 [NONE APU 1 GGVM TEMP (V46T0171A) FAILED 
V46AAA |61A-04 099 |26F007 APU 1 GEARBOX GN2 PRESSURE HIGH 
V46AAA |61C-03 102 |26F007 APU 1 GEARBOX GN2 PRESSURE HIGH 
V46AAA | 34-04 104 {34RF05 APU 1 FAULT TO HIGH SPEED 
V46AAA | 31-11 103 |31RF12 APU 1 FUEL PUMP/GGVM HTR SYS A THERMOSTAT 

SETPOINT CHANGE 
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sae 


V46AAA 
V46AAA 
V46AAA 
V46AAA 
V46AAA 
V46AAA 
V46AAA 
V46AAA 
V46AAA 
IV46AAA 
\V46AAA 
V46AAB 
V464AB 
V46AAB 
V46AAB 
V46AAB 
V46AAB 
V46AAB 
V46AAB 
V46AAB 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46AAC 
V46ADB 
V46ADB 
V46ADC 
V46ADC 
V46ADC 
V46ADC 
V46AEA 
V46A00 
V46A00 
V46A00 
V46A00 
V46BAA 
V46BAC 
V46BCA 
V46BLA 
V46BCB 
V46BCC 


31-01 
36~-03b 
36-03c 
41-03 
39511 
40-V-12 
43-V-06 


143-V-12 


43-V-12 
50-V-22 
a7-Va16 
1-59 
7-02G 
9~26 
2/-U4 
41B-26 
41G-03C 
32-03d 
44-V-10 
44-V-11 
1-42 
1-59 
4-05 
4-05 
7-20 
41B-O02C 
51D-07 
31-08 
32-02 
34-08 
50-V-09 
47-V-02 
54-V-10 
30-02G 
34-03A 
34-038 
34-03C 
33-04B 
33-04C 
33-01 
26-12 
30-06 
34-10 
34-034 
4-23 
3-24 
614-05 
61C-05 
61C-05 
28-12 


103 |31RFO1 
104 ;36RFO4 
104 |36RFOS 
103 i41RFO1 
102 |35RF05 
102 |40RF11 


1 104 |43RF04 


104 |43RF10 
104 |43RF10 
102 |5ORF13 
105 |47RF06 
102 101F099 
099 INONE 
102 |09F013 
104 

099 111F018 
099 1ac8752 


102 |IM32RF10 


104 |44RF03 
104 {NONE 

102 jO1FO56 
102 j01F099 
102 j|O04F010 
102 j|O4F013 
099 |07F010 
099 j|11F00/7 
103 | 23F014 
103 |31RFO8 


102 | IM32RFO2 


104 |34RF09 
102 |50RFOS 
105 |47RFO4 
105 |S54RF12 
104 |30RF11 
104 |34RF19 
104 {34RF04 
104 |34RF18 
103 |33RF06 
103 |33RFO? 
103 |33RFO1 
103 |26RFO04 
104 {30RF15 
104 |34RF11 
104 |34RFO3 
102 {AC1697 
102 jAC1697 
099 {30F014 
102 {32F006 
102 {32F006 
102 {28RF14 


APU 
APU 
APU 
APU 
APU 
APU 
APU 
APU 
APU 
APU 

| APU 
APU 


1 
1 
1 
1 
2 
1 
i 
1 
1 
1 
1 
2 


BY WUC 


NOMENCLATURE 


TURBINE OVERSPEED 

EGT 1 FAILED 

GGVM TEMP HIGH 

GG/FP HEATER SYSTEM FAILED ON 

GG BED TEMPERATURE RESPONSE 

SERVICE LINE TEMPERATURE RISE ! 
FUEL PUMP/GGVM OVERCOOLING 

ANOMALOUS CHAMBER PRESSURE DURING ENTRY 
ANOMALOUS CHAMBER PRESSURE DURING ENTRY 
GEARBOX NZ PRESS LOW DURING ENTRY 

DRAIN LINE TEMP 2 LOW 

VIBRATION LEVELS HIGH | 


TEMP SENSOR (V46T0262A) APU 2 BEARING TEMP FAILEL ! 


MW em We Wo NO AD WO WD et We Do Oe Dw WD Ww Ww www rr rd ft bo fo 


UNDERSPEED SHUTDOWN 

GG HEATER SYSTEM FAILED | 
GG/FUEL PUMP HEATER SYS A FAILED OFF 
BEARING 1 TEMP (V46T0261A) FAILED : 
GGT/INJ TEMP MISCOMPARE . 
DRAIN LINE PRESSURE DROP 

DRAIN LINE TEMPERATURS ROSE DURING ENTRY 
CHAMBER PRESS DURING ON ORBIT START 
VIBRATION LEVEL HIGH 

LUBE OIL PRESS HIGH FILTER PLUGGED 

LUBE OIL PRESS HIGH FILTER PLUGGED 
UNDERSPEED SHUTDOWN DURING ON ORBIT CHECKOUI 
GAS GENERATOR PRESS (V46P0320A) 100 PSIA HIC 
SHUTDOWN LOAD ABNORMAL 

PUMP BYPASS HTR A FAILED ON | 
OIL OUTLET PRESSURE HIGH ) 
SEAL LEAK INTO DRAIN BOTTLE 

TEST LINE TEMPS LOW | 
FU TEST LINE TEMP LOW | 
BEARING TEMPERATURE ERRATIC | 
EGT 2 FAILED | 
EGT 1 FAILED 

EGT 1 FAILED LOW 

EGT 2 FAILED LOW 

EGT 2 FAILED DURING ENTRY 

EGT 2 FAILED DURING ENTRY 

LUBE OIL OUT PRESS HIGH 

LOW CHAMBER PRESS/HI FUEL USAGE 

GG FUEL PUMP "A" HEATERS INOP 

FUEL PUMP HEATER B CYCLING HIGH 

INJ TEMP BIAS LOW 

FUEL TANK DECAY GN2 QD LEAK 

FUEL TANK PRESSURE DECAY GN2 QD LEAK 
FUEL TANK ISQ VLV TEMP LOW ON HEATER A 
ISO VALVE TEMPERATURE LOW 

ISQ VALVE TEMPERATURE LOW 


SOL VALVE TALK BACK FAILURE 
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V46BLA 
V46BLB 
V46BLB 
V46BLB 
V46BLB 
V46BLB 
V46BLC 
V46BLC 
V46BLC 
V46CBA 
V46CBA 
V46CBA 
V46CBB 
V46CBB 
V46CCA 
V46CCB 
V46CDA 
V46CDB 
V46CDB 
V46CDB 
V46DC0 
V46DCO 
V46DC0 
V46DCO 
V46DCO 
V46DKD 
V46DKE 
V46DMD 
V46DMG 
V46DMK 
V46DML 
V46DMM 
V46DNM 
V46GBG 
V46GE 

V46GE 

V46GGA 
V46KCC 
V46000 
V46000 
¥46000 
V46000 
V46000 


V46000 
V46000 


V46000 


V46XXX 


a ee ee ee 6 ee a 





IM31RF10 
IM36R703 


IM31RF92 









A ey ee 


INFLIGHT ANOMALY LIST 


BY WUC 
NOMENCLATURE 
APU 1 SEAL CAVITY DRAIN LEAK 
APU 2 RELIEF VALVE LEAK 
APU 2 PRESS TRANSDUCER O-RING SEAL LEAK 
APU 2 SEAL CAVITY DRAIN LEAK 
APU 2 SEAL CAVITY DRAIN LEAK 
APU 2 WATER SPRAY VALVE SYSTEM A FAILED 
APU 3 RELIEF VALVE LEAK 
APJ 3 RELIEF VALVE LEAK 
APU 3 SEAL CAVITY DRAIN LEAK 
APU 1 EGT 1 FAILED 
APU 1 EGT 1 FAILED 
APU 1 EGT 1 FAILED 
APU NO 1 EGT NO 2 ERRATIC 
APU 1 EGT 2 FAILED 
APU 2 EGT 1 FAILED 
APU 2 EGT 2 ERRATIC 
APU 3 EGT 2 FAILED 
APU 3 EGT 2 FAILED 
APU 3 EGT 2 FAILED 
APU 3 EGT 2 FAILED 
APU 1 AND APU 3 BYPASS LINE "A" TEMPS ERRATIC 
APU 2 GG/FP HTR "A" INOPERATIVE 
APU 1 TEST LINE TEMP HIGH 
APU 2 HEATER 2A SET POINT DRIFT 


APU 3 HEATER 3A SET POINT DRIFT 

THERMOSTAT FOR HEATER EXHIBITED CREEP 
THERMOSTATS FOR HEATERS EXHIBITED CREEP 
THERMOSTAT APU 2 SERVICE LINE HEATER FAILED 
APU 2 PUMP DRAIN LINE HEATER A FAILED 

APU 2 PUMP WATER LINE SYSTEM B HEATER FAILED 
APU 3 SEAL CAVITY DRAIN LINE HEATER 3A FAILED 
THERMOSTAT AP's 3 WATER INJ LINE HEATER FAILED 
APU 3 FUEL LINE SYS B HEATER FAILED 

APU 2 FUEL PUMP WATER COOLING VLV SYS A FAILED 
APU GGVM H20 COOLING SYSTEM A FAILED OFF 

APU 1, 2 AND 3 GGVM TEMPERATURES DROPPED 
THERMOSTAT APU 3 SEAL CAVITY DL HEATER FAILED 
APU 3 LUBE OIL PRESSURE HIGH FILTER PLUGGED 

2 FUEL PUMP/GGVM COOLANT VALVE FAILED TO 0 
2 LUBE OIL OUTLET PRESSURE LOW 

APU 3 Z AXIS VIBRATION SENSOR FAILED 

1 BED HEATER ERRATIC 

2 N2 PRESS LOW 


APU 3 GEARBOX GN2 PRESS LOW 
APU 1 INJ TEMP ER 


APU 3 FUEL LINE TEMP CYCLED LOV 


THERMOSTATS (10) HEATER SYSTEMS EXHIBITED DITH 
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V47PV0 
V50000 


V50000 
V51ABB 
VS1ABB 
V51ABH 
V51BAA 
V51BCB 
V51B00 
V51CAA 
V51CAA 
VS1CCE 
V51CDA 
V51CDA 
V51CDA 
V51CDB 
V51CDB 
VS1EAA 
V51EAA 
V51EAD 
V51EDA 
V51EDA 
VS1EDA 
VS1EDB 
V51EDB 
VS51EDB 
VS1EDB 
V51000 
VS51SJA 
VS2AAA 
V52AAA 
VS2AAA 
VS2AAA 
V52AAB 
V52AAB 
V52AAB 
V52AAB 
V52AAC 
V52AAC 
VS52AAC 
VS52AAC 
V52AAC 
V52AAC 
VS52AAC 
VS2AAC 
VS2AAC 
VS2AAC 
V52AAD 
V52AAD 


49-V-34 
49-V-17 


49-V-22 
6-27 
41D-20 
51B-22 
61B-12 
28-04 
30-16 

30-15B 


S1A-27 


9-—3D 
1-25 
41B-32 
41G-18 
41B-32 
41G-18 
30-15 
41D-26 
1-26 
41B-32 
41G-18 
51D-12 
41B-32 
41G-18 
39-V-12 
39-V-12 
47-V-12 
51A-28 
41C-21 
41G-17 
51B-20 
43-V-14 
4-31 
5-22 
41C-21 
51B-20 
3-43 
7-24 
8-22 
9-27 
29-30 
41B-29 
41C-21 
41D-27 
41G-1/7 
51D-13 
1-27 
4-31 


099 
099 
102 
099 
099 
102 
103 
099 
099 
103 
099 
103 
102 
102 





INFLIGHT ANOMALY LIST 


a 


BY WUC 


NOMENCLATURE 


RADAR ALT 1 OUT-OF-TOLERANCE 
PRLA 4 LATCH/UNLATCH INDICATOR ’B’ FAILED 


PORT AFT BULKHEAD PLBD LATCH INDICATOR FAIL 
LANDING GEAR ISO VLV SYS 2 DID NOT ACTIVATE 
LANDING GEAR ISO VLV 2 INDICATED OPEN 

MLG GEAR DUMP VALVE LEAKED AFTER LANDING 
NOSE LANDING GEAR STRUT LOW 

NLG WEIGHT ON WHEELS SENSOR FAILED 

NOSE WHEEL STEERING ENABLE LATE 

LH MAIN LANDING GEAR FLUID LEAK 

LEFT MAIN LANDING GEAR STRUT LOW 

LH MLG DOOR CLOSE DISCRETE IND RELEASED 

LH OUTBOARD MLG TIRE WAS CUT 

LH OTBD MLG TIRE HAD A FLAT SPOT 

LH OTBD MLG TIRE HAD A FLAT SPOT 

LH INBD MLG TIRE HAD A FLAT SPOT 

INBD MLG TIRE HAD A FLAT SPOT 

MAIN LANDING GEAR FLUID LEAK 

VEHICLE LURCHED TO RIGHT AT NOSE GEAR TOUCHDOWN 
MLG UPLOCK ROLLER SPLIT DURING DEPLOY 
INBD MLG TIRE HAD A FLAT SPOT 

INBD MLG TIRE HAD A FLAT SPOT & TREAD RIB WORN 
INBD MLG TIRE BLEW 

OTBD MLG TIRE HAD A FLAT SPOT 

OTBD MLG TIRE HAD A FLAT SPOT 

OTBD MAIN TIRE EXCESSIVE WEAR 

OTBD MAIN TIRE EXCESSIVE WEAR 

LHOB TIRE PRESS BIAS HIGH 

RH MLG DOOR BENT 

LH MLG OUTBD BRAKE DAMAGED 

LH MLG OUTBD BRAKE ROTOR 3 CRACKED 


& 


fi ot fe & oe oe oe 


LH MLG INBD BRAKE ROTORS 3&4 DAMAGED 

LH MLG INBD BRAKE STATORS & ROTORS DAMAGED 
LH MLG INBD BRAKE DAMAGED 

LH MLG INBD BRAKE DAMAGED 

RH MLG OUTBD BRAKE ROTOR CRACKED 

RH MLG OUTBD BRAKE RETAINER WASHERS BROKEN 
RH MLG OUTBD BRAKE RETAINER WASHERS BROKEN 
RH MLG OUTBD BRAKE DAMAGED 

RH OUTBD BRAKE ROTOR CRACK 

RH MLG OUTBD BRAKE DAMAGED 

RH MLG OUTBD BRAKE DAMAGED 

OSCILLATING LINEAR ACCELERATION DURING LT BRAKING 
RH MLG OUTBD BRAKE ROTOR 4 CRACKED 

RH MLG OUTBD BRAKE DAMAGED 

RH MLG INBD BRAKE OVERPRESSURE COMMANDED 
RH MLG INBD BRAKE ROTORS 3&4 DAMAGED 
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V55RSS 
VS56AAA 
VS6AAA 
V56A00 
V56A00 
V56A00 
V56A00 
V56B00 
V56D00 
V56E 

V56E 

V56E00 
VS56F00 


PROB# 


6-38 
7-24 
8-22 
41C-21 
41G-17 
51D-13 
61C-14 
44-V-18 
52-V-16 
52-V-18 
1-27 
51A-26 
6-35 
51G-1B 
37-V-17 
50-V-26 
2-16 
41B-18 
41C-20 
3-22 
3-30 
4-10 
511-05 
8-04 
3-12 
51A-07 
31-18 


41C-10 
61A-12 
44-V-13 
1-38 
515-02 
8-23 
45-V-12 


2-48 
7-34 
34-21 
33-10 
32-26 
41-07 
35-21 
44-V-14 
27-02 
51B-02 
51D-02 
40-V-11 
48-V-02 


104 


102 
099 
104 
103 
102 
103 
102 
104 
104 
099 
103 
102 
103 





INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


RH MLG INBD BRAKE STATORS CRACKED 

RH MLG INBD BRAKE ROTORS 3&4 BROKEN 

RH MLG INBD BRAKE RETAINER WASHERS BROKEN 

RH MLG INBD BRAKE DAMAGED 

RH MLG INBD BRAKE ROTOR 4 CRACKED 

RH MLG INBD BRAKE DAMAGED 

RH MLG INBD BRAKE DAMAGED 

HAIRLINE CRACKS ON RIGHT INBOARD BRAKE ROTOR 

RHIB ROTOR 2 RIVET BUSHING DAMAGE 

LEFT MAIN GEAR OUTBOARDD HEATER OVERTEMP 

RH MLG BRAKE/SKID CONTROL BOX ZENER DIODE FAILED 

BRAKE HYDRAULIC PRESSURE INCREASED 

RUDDER PEDAL DEFLECTION EXCESSIVE 

LH MLG OUTBD BRAKE PRESSURE SYS 4 READ LOW 

RH OTB BRAKE PRESS. LOW 

ROB BRAKE PRESS LAG 

RMS SHOULDER YAW JOINT BACKUP MODE CABLE BROKEN 

RMS WRIST JOINT FAILED 

RMS WRIST ROLL JOINT MOVED WHEN ARM IN PITCH MODI 

RMS WRIST PITCH ENCODER CHECK GAVE FALSE ALARMS 

RMS WRIST YAW SERVO PA COMMUTATOR BITE ALARM 

RMS END EFFECTOR STAT FLAGS INCORRECT, WIRES BRO! 

RMS ELBOW JOINT FAILED TO RESPOND TO COMMANDS 

RMS MPM FWD PEDESTAL DEPLOY SWITCH A RIG IMPROPE) 

RMS MPM AFT PDSTL 1 READY-FOR-LATCH IND SWCH FAI. 

RMS AFT MRL SYS 1 READY TO LATCH IND LOST 

RMS END EFFECTOR SNARE WIRES APPROX 1/2" OUT OF 
GROOVES 


RMS DEPLOY SW FOR SHOULDER MPM PED WENT TO ZERO 
RMS DEPLOY SW FOR SHOULDER MPM PED WENT TO ZERO 
HYDRAULIC SYSTEM 1 PRIORITY VALVE SLUGGISH 
NASA STANDARD DETONATOR NOT FIRED, TIMING SKEW 
PORT MPM PYRO INITIATOR CKT FAILED SELF TEST 
NOSE STRUT THRUSTER PISTON FOUND ON RUNWAY 

E03 HOLE PLUGGER JAMMED 


RANGE SAFETY SYSTEM COMMAND RESPONSE PULSE MISSE 
ET FWD ATTACH SHEAR BOLT OUTSIDE MOLD LINE 

R.H. STOP BOLT BENT ON CENTERING RING OF FWD SEF 
FWD ATTACH PTS SYS A AND B CONNECTORS BROKEN 
FWD ET SEP ASSY CT MECH BOLT COMPRESSED 

DEBRIS PLUNGER FAILURE 

RH AFT SEPARATION HOLE PLUGGER FAILURE 

LOSS OF HARDWARE - ET LH2 UMBILICAL ATTACHMENT 
LEFT ET UMB DOOR READY TO LATCH OFF; S/B ON 
RIGHT ET DOOR MOTOR B INOPERATIVE 

RH ET DOOR LATCHES A & B INDICATED OFF 

RH ET DOOR THERMAL DAMAGE 

ET DOOR CENTERLINE LATCH 1 MOTOR 2 FAILED 
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INFLIGHT ANOMALY LIST 








BY WUC 
PROB NOMENCLATURE 
1-43 UMBILICAL RELEASE BLAST CONTAINERS CRACKED 
29-19 AFT SEP HOLE PLUGGER DID NOT MOVE FULL STROKE 
34-20 ET/ORB LOX AFT SEP HOLE PLUGGER FAILED 
29-06 EXCESS VAPOR AT H2 ET/ORB UMBILICAL 
29-12 17 INCH DISCONNECT LEAK 
29-13 LH2 4 INCa DISCONNECT SLOW TO CLOSE 
30-18 ET LO2 UMB YOKE AND DETONATORS 
28-22 UMBILICAL WELL CAMERA INOP. 
35-22 RH STOP BOLT FORWARD ET ATTACHMENT BENT 
37-V-13 LH2 ET UMB. FWD. LIGHTNING STRIP DEBOND 
2-40 ET AFT STRUCTURAL ATTACH SPACERS LOOSE 
511-19 ET ATTACHMENT PLATE HAD BOLT MISSING 
41D-28 RH INBOARD ELEVON SECONDARY DELTA P CH 4 HIGH 
31C-01 RH INBOARD ELEVON CH4 SECONDARY DELTA P FORCE FIG 
41B-16 PDU R/S SYS 3 SECONDARY SWITCHING VLV IND FAILED 
1-39 BODY FLAP EXCEEDED PRED HYPERKSONIC TRIM ATTITUDE 
1-56 BODY FLAP CARRIER PLATE OVER TEMPERATURE 
61B-02C BODY FLAP LWR CENTERLINE TEMP SENSOR FAILED 
28-24 BODY FLAP EXCESSIVE DEFLECTION 
28-30 EARLY TRANSITION 
35-24 POSTLANDING ICE ON RUDDER/SPEEDBRAKE PANELS 
5iI-16 OIL SEEPAGE IN RIGHT MAIN LANDING GEAR WELL 
2-24 HYD RESERVOIR 1 FLUID LEVEL DROPPED AT GEAR DEPLO 
9-03G HYD RES PRESSURE 1 XDUCER (V58P0131A) FAILED 
8-08 HYD SYS 1 ACCUMULATOR PRESS DROP 
41D-16 HYDRAULIC SYSTEM 1 UNLOADER VALVE MALFUNCTIONED 
41G-01 HYDRAULIC ACCUMULATOR 1 PRESSURE DROPPED 
1-48 HYD PUMP SUCTION FLEX HOSE FITTING LEAKED 
5-05A WSB REG OUT PRESS FAILED 
8-17 WSB 1 GN2 PRESS REG RELIEF VLV LEAKED 
51A-06 WSB 1 GN2 REG OUT PRESSURE DROPPED 
34-03E WSB 3 REG OUT PRESS FAT LED 
35-19 WSB 2 WAX BUILDUP 
47-V-05 | WSB 1 OVERTEMP 
47-V-20 WSB 1 REG OUTLET PRESS LEAK 
53-V-11 WSB 1B STEAM VENT TEMPERATURE ERRATIC 
2-28 WSB CONTROLLER, PRI ERRONEOUS READY SIGNAL 
61C-13 WSB 1 SYS A COOLING WATER USAGE RATE HI 
45-V-10 WSB 1 OVERCOOLING ON B CONTROLLER 
26-04D HYD SYS 1 "B" SUPPLY PRESSURE BIASED LOW 
9-30 WSB 1 BYPASS VALVE INDICATION MALFUNCTION 
51J-08 MPS 1 & 2 PITCH & YAW ACTUATOR DELTA P HI 
36-08 HYD SYS 1 LEAK 
36-17 HYD SYSTEM 1 PRESS LOW 
36-20 HYD 1 RESERVOIR PRESS XDUCER STUCK 
6-28 HYDRAULIC ACCUMULATOR SEAL GAS LEAK 
7-06 HYD SYS 2 ACCUMULATOR PRESS DECAY 
27-14 HYD SYSTEM 2 ACCOM LOW 
48-V-05 HYDRAULIC SYSTEM 2 UNLOADER VALVE LEAK 
41-10 HYDRAULIC SYSTEM 2 PRIORITY VALVE SLUGGISH 
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VS8BBL 
V58BBO 
V58BBO 
VS8BBS 
V58BBS 
VS8BBS 
V58BCA 
VS8BCA 
V58BCA 
V58BCA 
V58BCA 
VS8BCA 
V58BCC 
VS8BCN 
VS8BCN 
V58BCO 
V58BCO 
V58BCO 
VS58BCO 
V58B00 
V58B00 
VS8CAA 
V58CAM 
VS8CAP 
V58CAP 
VS8CBA 
VS8CBA 
VS8CBA 
V58CCA 
V58CCA 
VS8CCA 
VS58CCA 
V58CCA 
V58CCA 
V58CCA 
VS8CCA 
VS8CCA 
V58CCC 
V58CCC 
V58ccc 
V58CEO 
VS58CEP 
VS8CET 
V58C00 
VS8KAA 
V58KAA 
V58000 
V58000 
V58000 
V58000 









NONE 


38RFO1 
O8F003 
SORFO9 
34RF16 
36RF10 
36RF10 
49RFO5 
28RF26 
SORF 16 


NONE 


23F001 
14F017 
AC6190 


AC8341F 


S4RFO9 


33RFO08 


IM32RF16 
IM32RF17 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


HYD SYS 2 MAIN PUMP PRESSURE B (V58P0215C) BIASI 
HYD SYS 2 PRIORITY VALVE LAGGED-ENTRY 

HYD SYS 2 ACCUM N2 LEAK 

HYD RTN LINE TEMPS CROSSWIRED 

HYD RTN LINE TEMPS CROSSWIRED 

TEMP (V58T1650A) BuDY FLAP DRAIN LINE READING L( 
WSB 2 REG PRESSURE DECAY 

WSB 2 VENT HTR A FAILED OFF 

WATER SPRAY BOILER 2A SPRAY BAR FREEZE 

WSB 2A LUBE OIL OVERCOOL 

NO COOLING ON WSB 2 ON ASCENT 

WSB 2 REG OUTLET PRESS ERRATIC 

WSB 2 NOT COOLING ON CONTROLLER A 

HYDRAULIC CIRC. PUMP 2 FAILED TO START 

CIRC PUMP 2 PRESS SENSOR DROPOUT 

WSB 2 VENT TEMP A-NO RESPONSE 

WSB 2 VENT SYSTEM A HTR FAILED 

WSB 2 VENT SYSTEM A HTR FAILED 

WSB SYS 2 REG OUT PRESS SENSOR STUCK 

HYD SYS 2 UNLOADER VLV OUT-OF-SPEC 

HYD INTERSYSTEM LEAK AND EXCESSIVE TEMP 
HYDRAULIC RESERVOIR 3-LEVEL DROP DURING ENTRY 
HYD SYS 3 ACCUMULATOR RAPID PRESSURE DECAYS 
HYDRAULIC SYSTEM 3 BOOTSTRAP PRESSURE DROP 

HYD SYSTEM 3 ACCUMULATOR BOOTSTRAP PRESSURE LOV 
HYDRAULIC SYSTEM 3 PUMP LEAKED 

HYD SYS 3 PUMP OUT PRESS HI - POST ASCENT 
ANOMALOUS HYD SYS 3 MN PUMP CASE DRN TEMP 

WSB 3 FROZE DURING ASCENT 

WSB 3 FROZE - APU SHUTDOWN 

WSB 3 WATER DEPLETED DURING ENTRY 

WSB 3 LUBE OIL RET TEMP OVERSHOOT 

WSB 3 GN2 REG OUTLET PRESSURE DECAYED 

WSB 3 CONTROLLER A OVERCOOLING 

WSB 3A OPERATIONS ABNORMAL 

WSB 3A OVERCOOL ON ENTRY 

WSB 3 - NO COOLING 

WSB 3-CONTROLLER EXTRA PULSES 

WSB 3 CONTROLLER A INOPERATIVE 

4SB-3 SYS A HEATER OPERATION ERRATIC 

R’.D CIRC PUMP PRESSURE NO. 3 BIASED LOW 

TEMP (V58T0388A) BODY FLAP RET LINE READING LOW 
TEMP SINSOR (V58T0398) FAILED HIGH 

WSB 3 NO COOLING 

TEMP SENSOR (V58T1143) HYD SYS RTN BIASED LOW 
TEMP (V58T1143) FALSE RESPONSE TO CRYO 

HYD SYS 1 AND 2 ACCUM ASC PRESS LOCKED UP LOW 
HYD SYS 1 AND 2 ACCUM PRESS LOCKUP LOW 

HYD SYS 1 AND 2 CIRC PUMP UNLOADER VALVES LEAK 
WSB 2 AND 3 EXCESS REG PRESS DECAY 
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vba 
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VS9HAA 
V59X 

V59X 

V60000 
V60000 
V60000 
V60000 
V600CG0 
V60000 
V60000 
V61AAA 
V61AAA 
V61AAA 
V61AAA 
V61AAA 
V61AAA 
V61AAA 
V61AAA 
V61AAB 
V61ABH 
V61C 

V61C00 
V61C00 
V61C00 
V61C00 


V61DAH 
V61DAH 
V61DAL 
V61DAM 
V61DAN 
V61EAE 
V61E. * 
V61E00 
V61JAA 
V61JAA 
V61JAA 
V61JAA 
V61JAA 
V61JAA 
V61J00 
V61LAA 
1V¥61000 
V61QBA 
V61QBF 
V61QBF 
V§1Q00 
V612£90 


V62AAA 


PROB¥# 


7-23 
1-29 
R26 

27-09 

| 28-21 

31-04 
40-V-03 
44-V-05 
44-V-06 
50-v-02 
1-14 
1-28 
5-20 
6-11 
6-30 
7-04 
410-18 
51B-17 
3-17 
41D-22 
511-14 
30-01 
43-V-01 
49-V-04 
49-V-24 


53-V-10 


6-02 

4-44 

6-08 
5é-V-08 
45-V-08 


2-2/7 


ORB CAR# 


O99 |07F019 
102 j|NONE 
099 |NONE 
104 

102 |28RF25 


103 |IM31RF04 
| 102 |40RF04 


104 |NONE 
104 |44RF02 
102 |SORFO2 
102 |NONE 
102 |01F036 
102 |O5FO11 
099 |O6F006 
099 |06F034 
099 |O6F006 
099 INONE 
099 |NONE 
102 |03F012 
103 |NONE 
103 |NONE 
104 |NONE 
104 |43RF01 
105 |49RFO4 


105 {IPR 47V- 


0023 
099 |NONE 
103 |53RF04 
099 j08FO016 
102 j|O4F007 
102 |NONE 
104 |43RF09 
105 |49RFi7 
102 |NONE 
102 jO5F018 
099 |NONE 
104 |27RFO1 
104 |36RF13 


102 |IM32RF08 
102 |IM32RF15 


103 |29RF13 
102 {NONE 
102 {|32F003 
099 |NONE 
102 !NORE 
099 ,O€FI13 
103 |NONE 


105 |IPR 47v-| 


0011 
102 jO2F0OO/ 


‘ ' 
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INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


LH AIR DATA PROBE TEMPORARY HANG-UP 

RH ET DOOR STRIKE PLATE DISCOLORED 

RH ET ATTACH BOLT HOLE PLUGGER HUNG UP-DEBRIS 
CABIN TEMP CONTROLLER 2 CNTRL FROZEN 

CREW EXPERIENCED SNEEZING 

SUPPLY WATER TANK BELLOWS STUCK 

LIOH DOOR LATCH STUCK OPEN 

HUMIDITY SEPARATOR B WATER CARRYOVER 

SUPPLY WATER DUMP VALVE LEAK 

RCRS SHUTDOWN 


02/N2 
02/N2 
02 /N2 
02/N2 
02/N2 
02/N2 
ECLSS 


CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
GN2 SYS 


PANEL-VALVE LEAK 

PANEL-CROSSOVER VALVE LEAK 
PANEL-HIGH 02 FLOW 

PANEL-HIGH 02 & N2 FLOW 

FANEL-02 REGS LEAKING 

PANEL-HIGH 02 FLOW 

2 REGULATOR LOCKUP PRESSURE HIGH 


HIGH 02 FLOW ON PRESSURE CONTROL SYSTEM 2 

02/N2 AUX SUPPLY PANEL LEAKED WHEN COLD 

OXYGEN LEAK DOWNSTREAM OF ECS SUPPLY VALVE 2 
HIGH PPO2 IN CABIN AND ECLSS 02 PRESS TRACKED CR 
CABIN PRESSURE TRANSDUCER FAILED 

CABIN VENT VALVE CLOSED INDICATION FAILED 

PCS 02 SYS 2 FLOWMETER FAILED 

PCS 1 N2 FLOWMETER OFF NOMINAL 


PPO2 SENSOR "A" FAILED 

PPO2 SENSOR ERRATIC 

LIOH CARTRIDGES-CREW IRRITATION 
PPO2 SENSORS RESPOND TO TRANSIENTS 
CABIN DP/DT ALARM - ASCENT 

PPO2 SENSOR C FAILED 

CABIN HUMIDITY SENSOR FAILURE 
WASTE WATER DUMP DEGRADED 

HUMIDITY SEPARATOR - RESTRICTED 
HUMIDITY SEPARATOR - RESTRICTED 
HUMIDITY SEPERATOR "B" FLOODED 
FREE WATER NEAR HUMIDITY SEP A 

HUM SEP B WATER LEAKAGE 

HUM SEP A WATER LEAKAGE 

FES PRIMARY B OUTLET OSCILLATION 
CABIN TEMP VARIATIONS 

O2 PRESS CONTROL SYS 2 FLOW SENSOR READ LOW 
AV BAY 1 FAN B SLOWED BY DEBRIS 
HEAT EXCHANGER SLURPER CLOGGED 
HUMIDITY SEPARATOR B CB OPENED - BURNED WIRES 
WATER BYPASS VALVE CONTROLLER SLOW 


GAS IN WATER 
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AV BAY 2 DELTA P HIGH 


| INFLIGHT ANOMALY LIST 








BY WUC 
WUC PROB} ORB NOMENCLATURE 
V62ABA | 30-23 104 |NONE HIGH IODINE CONCENTRATION IN DRINKING WATER 
V62AEA 1-16 102 |NONE POTABLE WATER TANK QTY X’DUCER STUCK 
V62AEA 8-18 099 |NONE WATER TANK B UNSUCCESSFUL DUMP, ICE IN NOZZLE 
V62AJD | 28-09 102 |28RF11 POTABLE WATER DUMP VALVE FAILED 
V62AJD |48-V-04 | 103 |[48RFO4 SUPPLY WATER DUMP VALVE LEAK 
V62AJE |41D-14 103 |14F023 SUPPLY WATER DUMP NOZZLE ICED 
V62AJE |511-06 i103 }|27F009 POTABLE WATER NOZZLE TEMP DROPPED DURING WATER 
V62A00 | 26-09 103 {NONE WSB 1 RELIEF VALVE LEAK 
V62A00 | 28-OSE } 102 |[28RF18 SUPPLY WATER TANK B QUANTITY ERRATIC 
V62A00 | 2R-13 102 |28RF15 SUPPLY H20 DUMPLINE T-STAT IMPROPER OPS. 
V62A00 | 28-20 | 102 |28RF24 IODINE IN DRINKING WATER 
V62A00 | 32-03£ | 102 |32RF19 SUPPLY WATER TK B QTY DROPOUTS 
V62A00 | 35-05 102 |35RFO3 WASTE WATER DUMP DEGRADED AND FINALLY STOPPED 
V62AUD 153-V-05 | 103 |53RF09 SUPPLY WATER DUMP VALVE LEAKAGE 
V62AUE |[53-V-03 | 103 |53RFO8 SUPPLY WATER NOZZLE TEMPERATURE DROP 
V62A00 |39-V-08 | 103 |39RFO7 SUPPLY WATER DUMP NOZZLE TEMP DROP 
V62BAC |41B-13 099 |11F017 SUPPLY WATER DUMP VALVE FAILED TO OPEN 
V62BAD |51I-02 103 {A4D2016 WATER FLOW RATE TO GALLEY LOW 
V62EA 3-47 102 }AC3123 URINE CUP AND FILTER LEAKED 
V62EAA 1-33 102 {01F014 WASTE COLLECTOR-LOW URINE FLOW & AIR FLOW 
V62EAA 3-14 102 {[03F010 WCS SLINGER MOTOR STOPPED 
V62EAA 3-19 102 |03F014 WCS VACUUM VENT VLV KNOB FAILED 
V62EAA 4-24 102 |04F020 WCS WMS PROBLEMS 
V62EAG 6-40 099 |06F035 WMS FAN NOISY 
V62EAG 7225 099 |07F018 WMS SLINGER STOPPED 
V62P.AG 3-16 099 {O8F006 WASTE COLLECTOR NOISY AND SLOW, LEAKED AIR 
V62nAG {41B-04 099 {11F002 WCS FAN SEPARATOR 1 DID NOT SPIN UP TO FULL SPE 
V62EAG |41C-09 099 |13F008 WCS FAN SEP 2 FAILED AND FAN SEP 1 DEGRADED — 
V62EAG |51A-16 103 |NONE WCS FAN SEP 1 AC 1 PH A CURRENT LOW 
V62EAG {51C-06 103 |NONE WCS FAN SEP 1 AC1 PHASES A&B LOW CURRENT TRANSI 
V62EAG |51G-03 103 |NONE WCS FAN SEP 1 MOTOR CURRENT HIGH 
V62EAG |61A-14 09S |ADO506 VCS FAN SEPARATOR 1 DID NOT START 
V62EAJ | 33-02 103 |33RFO2 WCS LEAK 
V62EAJ 154-V-03 | 105 {54RF02 EDO VCS COMMODE FAULT LIGHT ON 
V62EA0 26-10 103 |26RF06 WCS FAN FLOODED 
V62EAO |46-V-06 | 104 |46RFO4 FAN SEP 1 STALLED 
V64ECA |55-V-04 | 102 |55RFO2 WASTE WATER TANK GN2 LEAK 
V62ECW |41D-14 103 |14F023 VASTE WATER DUMP NOZZLE ICED 
V62EED 6-41 0939 |06F020 H20 TK D VALVE CRACKED 
V62E00 | 32-21 102 {IM32RF21]| WASTE WATER DUMP NOZZLE BLOCKED 
V62E00 |42-V-03 | 103 |42RF02 WCS COMMODE LINKAGE BROKE 
V62E00 [42-V-08 | 103 |42RF05 DEGRADED WASTE DUMP FLOWRATE 
V62E00 |49-V-21 | 105 |49RF18 WCS FAN SEP 1 FAIL 
V62E00 |}50-V-16 | 102 |NONE WASTE WATER DUMP DEGRADED 
V62E00O |52-V-17 {| 102 |NONE WCS FAN SEP 1 SHUTDOWN 
V62FAH 8-24 099 (NONE THERMOSTAT B SHIFTED ON POTABLE WATER DUMPLINE 
V62H20 6-42 099 |NONE GAS IN POTABLE WATER 
V62JAA |48-V-01 | 103 /48RFO1 SMOKE DETECTOR B AVIONIC BAY 1 FALSE ALARMS 
V62JAB 1-36 102 |01F022 SMOKE DETECTOR-FAILED SELF TEST 
V62JAB 8-09 099 j|O8F001 SMOKE DETECTOR-FALSE ALARM 
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WUC 


V62JAC 
V62JAC 
V62TJAC 
V62TAC 
V62JAD 
V62JAE 
V62JAF 
V62J00 
V62J00 
V63A 

V63A00 
V63ASF 
V63JAA 
V63JB0O 
V63J5CF 
V63JCM 
V63JCT 
V63JDD 
V63LAA 
V63LAA 
V63LAA 
V63LAA 
V63LAA 
V63LAA 
V63LAA 
V63LAC 
V63LBA 
V63LDC 
V63LDC 
V63LJC 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63L00 
V63LSG 
V63LSN 
V63000 
V64AAJ 
V64AAJS 
V64AAJ 
V64AAT 





105 
105 
102 
102 
102 
103 
104 


099 
104 
104 


CAR# 


O3FO24 
24F004 
28RF16 
46RFO3 
24F004 
03F004 
30F001 
132RF20 
INONE 
NONE 
28RF17 
NONE 
O3F025 
41RF06 
NONE 
NONE 
NONE 
AC8418 
02 F006 
03F023 
O6FO031 
17F004 
33RF13 
38RFO2 
39RFO1 
07FO27 
AC8418F 
O4F006 
34RFO8 
O6FO28 
26RF11 
26RF11 
26RF12 
26RF12 
29RFOI 
29RF10 
30RF18 


IM36RF16 


49RFO03 
49RF06 
NONE 
NONE 
NONE 


IM32RF12 


26RF21 
NONE 

O9FOOS 
26F009 
28F005 
31F005 





INFLIGHT ANOMALY LIST 
BY WUC 


NOMENCLATURE 


SMOKE DETECTOR-2A CONTINUOUS FALSE ALARM 

SMOKE DETECTOR IN AVIONICS BAY 2A FAILED SELF TEST 
AV BAY 2A SMOKE CONCENTRATION BIAS LOW 

AV BAY 2A SMOKE DETECTOK EXCURSIONS 

SMOKE DETECTOR IN AVIONICS BAY 2B FAILED SELF TEST 
SMOKE DETECTOR FAILED SELF TEST 

SMOKE DETECTOR 3B TRIGGERED FALSE ALARMS 

SMOKE DETECTOR 3A TRANSIENT ALARM 

SMOKE DETECTOR TRANSIENTS 

FREON COOLANT LOOP TEMPERATURES UNUSUAL 

LOW FREON FLOW 

FCL 2 P/L HEAT EXCHANGER FLOWRATE SHIFTED LOW 
NH3 BOILER ISO. ¥VLVS CONTAMINATED 

AMMONIA BOILER PRIMARY A CONTROLLER FAILURE 
FES TOPPING DUCT APT HTR TEMP (V63T1802A) FAILED 
RH FES FEEDLINE TEMP (NO FAILURE) 

LH FES FEEDLINE TEMP (NO FAILURE) 

FES TOPPING DUCT ZONE H HEATER B FAILED 

FLASH EVAPORATOR SYS "A" BROKE-TEMP SENSOR DRIFT 
FLASH EVAPORATOR CONTROL SENSOR RESPONSE LOW 
FES HILOAD FEEDLINE TEMP SNSR MISLOCATED 

FES SHUTDOWN USING BOTH CONTROLLERS 

FES "B" OUTLET TEMP OSCILLATIONS 

FES WATER SUPPLY HEATER LOW 

FES FEEDLINE A HTR FAIL 

FLASH EVAP FLOWMETER FAILED 

FES DUCT HEATERS IN SYSTEMS A & B FAILED 

FES HIGH LOAD DUCT HTR FAILED 

FES HI LOAD INBOARD DUCT TEMP LOW 

RH FEEDLINE THERMOSTAT FAILED 

ASCENT HI LOAD EVAP FROZE 

FES SHUTDOWN ON ENTRY 

WSB SYS 1 GH2 PRESS DECAY 

WSB SYS 1 GN2 TANK LEAK 

WSB 3 LOW RELIEF VALVE RESEAT PRESS 

WSB 1 LEAK 

WSB 3 NITROGEN PRESS DELAY 

FES PRIMARY CONTROLLER A SHUTDOWN 

FES ACCUM HI LOAD LINE B HTR 1 FAILED ON 

FES TEMP OSCILLATIONS 

FES TEMP OSCILLATIONS 

FES FEEDLINE A HTR SYS 2 FAIL 

FES SHUTDOWNS 

FES TOP DUCT HTR B FAILED 

FREON LOOP 2 EVAP OUT TEMP DEBONDED SENSOR 

AFT FUSELAGE TEMP LOW PRELAUNCH 

AIRLOCK HATCH A DIFFICULT TO OPEN 

AIRLOCK HATCH A DIFFICULT TO LATCH FuR ENTRY 
AIRLOCK HATCH A TAPERED PIN DID NOT LATCH 

A/L INNER HATCH COULD NOT BE LATCHED FULL OPEN 
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WUC 


V64AAK 
V64ADA 
V64AEA 
V64C 
V64EAA 
V64EAA 
V65 
V65A 
V65AAA 
V65ABA 
V65ABA 
V6S5ACA 
V65APA 
V65C 
V65HBB 
V65HBB 
V65HBB 
V65HBB 
V65H00 
V65H00 
V¥65000 
V65000 
V65000 
V65000 
V66BAA 
V66BAA 
V66B00 
V66E 
V66E 
V66E 
V66E 
V66F 
V66F 
V66F 
V66F 
V66F 

‘ O6F 
V66F 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 
V66G 


PROB# 


6-10 
1-03 
4-32 
51D-26C 
514-13 
54-V-11 
51F-22 
1-41 
28-19 
28-02 
35-23 
30-04A 
44-V-17 
61A-08 
1-40 
2-37 
6-31 
7-33 
36-05a 
36-05b 
29-07 
31-10 
36-18 
50-V-04 
26-08 
29-15 
31 13 
41C-14 
41C-15 
51D-09 
31-07 
2-21 
2-50 
3-18 
3-42 
3-45 
41C-26 
51A-14D 
1-20 
3-25 
4-27 
5-11 
6-23 
7-13 
8-02 
41B-05 
S1A-14A 
51B-2 
61A-15A 
61A-15B 


ORB 


099 
102 
102 
103 
103 
105 
099 
102 
102 
102 
102 
104 
104 
099 
102 
102 
099 
099 
104 
104 
103 
103 
104 
102 
103 
103 
103 
099 
099 
103 
103 
102 
102 
102 
102 
102 
099 
103 
102 
102 
102 
102 
099 
099 
099 
099 
103 
099 
099 
099 


CAR# 


O6FO15 
NONE 

NONE 

NONE 

19FCO3 
S4RF10 
11F012 
AB9518 
28RF 23 
28RFO2 
35RF15 
30RF 13 
44RFO09 
30F002 
01F034 
02F038 
NONE 

07F023 


IM36RFO8 
IM36RF21 


DREE649 
GFE 
GFE 

GFE 
26RFO2 
211F001 


IM31RF16 


EE0582 
BE0582 
EE607F 
GFE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
EEO549F 
EEOS5/7F 
EE0561/ 
NONE 
NONE 
EEOQ594F 
NONE 
EEQ617F 
NONE 


el et RA at aaa a a 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


| AIRLOCK HATCH SEAL CAME O'JT OF GROOVE 


AIRLOCK TO PLB SENSE PORT CAPPED 

AIRLOCK VENT DUCT DAMAGED 

AIRLOCK DEPRESS VLV COVER HARD TO REMOVE 

A/L EMU BATTERY CHARGER/PWR SUPPLY 1 VOLTAGE HI‘ 
EMU BATTERY CHARGER NOISY 

MISC. CREW EQUIPMENT 

EJECTION SEAT HANDLE CLIP INSTL. PROBLEM 
GROMMET ON WET TRASH CAME LOOSE 

PILOT’S SEAT MOVED AFT DURING ASCENT 

PILOT SEAT DOWN LIMIT SWITCH FAILURE 

MSI 1 RH SHOULDER BELT ADJUSTER "C”" CUP MISSING 
MISSION SPECIALIST 2 SHOULDER HARNESS PIN LOST 
SLEEP STATION SLIDING PANEL COULD NOT BE REMOVE! 
STOWAGE LOCKER DOORS HUNG UP 

STOWAGE LOCKER DOORS HUNG UP 

DOORS AND LOCKERS WOULD NOT CLOSE 

STOWAGE LOCKER DOORS HUNG UP 

VOLUME H DOOR AND LATCH BINDING 

LIOH STOWAGE VOLUME COULD NOT BE REMOVED 

TAGS DEVELOPER OVERHEAT 

TAGS NOT RESPONDING TO PAPER ADVANCE COMMANDS 
TAGS PAPER FOLDING 

TAGS FAILURE 

COAS VOULD NOT MOUNT AT FWD STATION 

PLUS X COAS CALIBRATION DISCREPANCIES 

PLUS X COAS MISALIGNMENT 

EVA COMMUNICATIONS LOST FOR EV-2 ON MODE A 
EVA VHF COMMUNICATIONS DEGRADED 

EV-2 COMM FROM GROUND ONLY 25% UNDERSTOOD 

EMU2 POWER RESTART MESSAGES (GFE) 

DATA ACQUISITION CAMERA DRIVE JAMMED 

PDRS CAMERAS - 2 RAN AT WRONG SPEED 

PDRS DAC (16MM CAMERAS) COLD START FAILURE 
EARLY SHUTDOWN, DEBRIS CAMERA 

CAMERA END OF FILM LIGHTS INOPERATIVE 

ET SEP CAMERA FAILED TO OPERATE 

ARRIPLEX 16MM CAMERA FAILED 

CREW HEADSETS HAD SQUEAL 

WCCU UNIT A FAILED - BROKEN WIRE 

WVCCU "E”" INTERMITTENT 

WVCCU’S A & B FAILED 

WCCU’S A & B 

¥CCU’S FAILED 

WCCU’S °A® FAILED, MANY NOISY 

WCCU B CAUSED INTERCOM VOICE LOOP NOISE 

WCCU "A" HAD A HOT MIKE 

WCCU LEG UNIT A PTT BUTTON STUCK 

YCCU "C" VOX OPERATED IN PTT 

VLWHS FOR PILOT & MS-1 SIDE TONE REDUCED OR LCS 


2-23 


WUC 


V66H 
V66H 
V66H 
V66H 
V66H 
V66H 
V66H 
V66H 
V66J 
V66J 
V66J 
V66J 
V66J 
V66J 
V66J 
V66K 
V66K 
V66K 
V66K 
V66K 
V66K 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V6$000 
V66000 
¥66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 


V66000 


PROB# 


5-12 
5~14 
3~25 
6-14 
41B-21 
41B-09 
41C-22 
S1A-10 
41B-22 
41C-08 
41C-23 








INFLIGHT ANOMALY LIST 


NONE 
NONE 
HOO4OF 
HOOS4F 
EMU1364 
NONE 
1364C-1 
ILC71&7 
NONE 
NONE 
13F012 


41G-22B 
41G-22C 
41G-22D 


HOO 70F 
NONE 
NONE 


S1A-14 

5-16 
41C-25 
41G-13 
S1B-07 
51G-14 
511-12 


NONE 
SE2011 
NONE 
NONE 
HENOO50 
SP5041F 
HENON050 


2-47 

3-26 
26-17A 
26-17B 
26-17C 
26-17D 
26-17E 
26-18 
26-3 
29-29 
30-04B 


| 30-O04C 


30-04D 
30-O4E 
30-04F 
30-07 
30-13 
41C-24 
41G-13 
41G-22E 
SLA-14F 
33-03 
33-12 
33-14A 
33-14B 
33-15 
34-11 


34-13 


103 
103 
103 
103 
103 
103 
103 
103 
104 
104 
104 
104 
104 
104 
104 
099 
099 
099 
103 
103 


103 
103 
103 
104 


104 


NONE 
SE2002 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 


ECO 380* 


NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
19FO19 
NONE 
33RF14 
NONE 
NONE 
NONE 


BY WUC 


NOMENCLATURE 


EMU FAN MOTOR FAILED 

EMU PRESS REG BIASED 

EMU BATTERIES DISCHARGED BY CONDITIONER 
EMU LIGHT BATTERIES FAILED 

EMU SUBLIMATOR "P HIGH” MESSAGES 

EMU 2 LIGHT PROTECTIVE LENS CRACKED 

EMU SUBLIMATOR "P HIGH" MESSAGES 

BOTH LEFT SIDE EMU HELMET LIGHTS INOPERATIVE 
EVA ANCILLARY EQUIPMENT PROBLEMS 

TPAD FAILED TO CAPTURE SOLAR MAX SATELLITE 
PORT SLIDE WIRE BRAIDED COVERING FRAYED 
EVA FLASHLIGHT FAILED 

EVA SLIDE WIRE CUSHION STRAP DIFFICULT TO SECUR 
SLIDE WIRE SAFETY TETHER TENSION TOO HIGH 
EVA ANCILLARY EQUIPMENT FAILURES 

POTABLE H20 DISPENSER NEEDLE PLUGGED 
GALLEY WATER DISPENSER DID NOT SHUT OFF FLOV 
GALLEY DOORS DID NOT STAY OPEN 

GALLEY DID NOT DISPENSE WATER 

GALLEY WATER DISPENSER ERRATIC 

GALLEY WATER FLOW DID NOT SHUT OFF 
THEODOLITE LOOSE IN MOUNT 

DRINK BAGS CAP SEAL FAILED 

VIDEO CASSETTE TAPES JAMMED 

VACUUM CLEANER FLIPPER FAILED 

SEAT BACK WOULD NOT FOLD WITH PARACHUTES 
ORB AFT FUS GAS SAMPLING SYS FAILED 
DOSIMETER READS HIGH 

FWD PORT FLOODLIGAT FAILED 

SUIT FAN 5 AMP FUSES BLEW FOR PLT AND MS-1 
WIRELESS COMM SET MULTIPLE BATT CHANGES 
ARRIFLEX CAMERA OPERATE LEVER FAILED 
GALLEY FAILURES 

HASSEL BLAD 70 MM CAMERA FAILED 

CCTV CAMERA A - SPOTS ON IMAGE 

TELEPRINTER MESSAGES ILLEGIBLE 

TAGS JAM 

MS-3 COMM CAP HEADSET FAILED 

PHOTO AND GALLEY BRACKETS DEBONDED 

TWO BRACKETS ATTACHED TO GALLEY DEBONDED 
OUTER HATCH EQUALIZATION VALVE COVER BROKE LOO 
MULTI-USE BRACKETS BROKE AT ELBOV 

TAGS JAM INDICATIONS 

+X COAS LINE OF SIGHT VARIATIONS 

GALLEY HOT AND COLD H20 DISPENSE FAILED 
GALLEY REHYDRATION SLIDE STICKY 

16 MM ARRIFLEX CAMERA INOP 


FIAR BFCE 70MM HASSELBLAD CAMERA FAILED 


2-10-F004 
| TAGS OVERTEMP INDICATION 


NONE 
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INFLIGHT ANOMALY LIST 


BY WUC 
wUJC PROB# NOMENCLATURE 
V66000 | 34-16A | 104 |NONE DARK ARC ACROSS CCTV CAMERA C 
V6600C | 34-16B | 104 INONE CCTV CAMERA B HAD SPOT ON SCREEN 
V66000 | 31-16 103 |GFE GALLFY WATER UNDERDISPENSE 
V66000 |43-vV-J5 | 104 |FIAR CCTV CAMERA D INOPERATIVE 
V660..0 148-V-07 | 103 IFIAR CCTV CAMERA D LINE ON SCREEN 
V66000 |48-V-08 | 103 |FIAR GALLEY VALVE MV-2 LEAK 
V66000 | 36-10 104 |FAIR- PRESS CONTROL SYSTEM 02 BLEED ORIFICE LEAK 
BFCE 
026F001 
GFE 
v66000 | 32-05 102 |GFE TAGS PAPER JAMMED 
V66000 | 32-09a | 102 |GFE MS3 LIGHT DAMAGED ~ CREW INGRESS 
V66000 | 32-1la | 102 |GFE CCTV A - SPOT ON PICTURE 
V66000 | 32-11b | 102 |GFE RMS ELBOW CAMERA COLOR WHEEL FAILED 
V66000 | 32-lic | 102 IGFE CCTV C — POOR PICTURE 
V66000 | 32-11d | 102 |GFE CCTV D - SPOT ON PICTURE 
V66000 | 32-12 102 |GFE RMS MASTER ALARM — UNKNOWN 
V66000 | 32-13 102 jGFE RMS ‘CONT ERROR’ MESSAGE 
V66000 | 32-20 102 |GFE RMS ‘BRAKE SLIP’ MESSAGE 
V66000 | 32-27 102 |IPR-35- | PLT SEAT WOULD NOT DRIVE DOWN 
V-0006 
V¥66000 | 32-28 102 {GFE HANDRELD MIKE DEGRADED OUTPUT 
V66000 | 32-29 102 |PR FV6- | ORBITER GAS SAMPLER SYS MALFUNCTION 
1511 
63-2 GFE 
V66000 | 42-02A | 103 {GFE CAMERA C IMAGE BURN 
V66000 | 41-02B | 103 IGFE CAMERA D INCORRRCT COLOR PHASING 
V66000 | 38-04A | 104 |GPE VACUUM CLEANER SHORT CIRCUIT 
V66000 | 38-04B | 104 |GFE CCTV MONITOR 2 FAULT LIGHT 
V66000 | 38-04C | 104 |GFE CAMERA C — FAILURE TO FOCUS 
V66000 | 38-04D | 104 |GFE CAMERA D - NO POWER 
v66000 | 35-01 102 IGFE OPERATIONS RECORDER 1 TRACK 2 FAILURE TO RECORD 
V66000 | 35-02 102 |GFE TAGS PAPER JAM 
V66000 | 35-03 102 IGFE TAGS UNJAMMING TOOL BROKE 
V66000 | 35-06 102 IGFE FOUR HEADSETS FAILED 
V66000 | 35-07A } 102 |GFE CCTV CAMERA B FAILED 
v66000 | 35-07B | 102 |GFE CAMERA C COLOR WHEEL STUCK 
V66000 | 35-97C | 102 IGFE CAMERA D INTERMITTENT POWER 
v66000 | 35-08 102 IGFE OPERATIONS RECORDER 2 TRACK 5 FAILURE 
v66000 | 35-09 102 IGFE PAYLOAD RECORDER TANK 5 FAILURE 
V66000 {37-V-06 | 104 |GFE EMU-1 FAIL TO CHARGE BATTERY 
V66000 |37-V-07 | 104 |GFE TEMP. LOSS OF EMU SUIT RESULTS IN COMM ’A’ 
v66000 {37-V-18 | 104 |GFE AFT FLT DECK SPEAKER BAD 
V66000 {|37-V-19 | 104 |GFE EVA GLOVE PALM BAR PENETRATED RESTRAINT & GLOVI 
BLADDER 
V66000 |[37-V-20A| 104 j|GFE EV1 RH EARPHONE LOST COMM 
V66000 |37-V-20B| 104 |GFE EV2 LH EARPHONE LOST CONTACT 
V66000 |39-v-07 | 103 |GFE CCTV INTERMITTENT VIDEO LOSS 
V66000 |39-V-09 | 103 {GFE TREADMILL EXCESSIVE RESISTANCE 
ee eee Leet. amen eee See 


WUC 


V66000 
V66000 


V66000 
V66000 
V66000 
V66000 
V6600" 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 


V66000 


V66000 


V66000 


V66000 


V66000 


V66000 


V66000 


V66000 
V66000 
V66000 


V66000 
V660C0 
V66000 
V66000 
V66000 
V66000 
V66000 
V66000 





INFLIGHT ANOMALY LIST 


ie a 


39-V-04 
40-V-05 


40-V-06A 
40-V-06B 
40-V-13A 
40-V-13B 
40-V-14A 
40-V-14B 
44-V-02 
44-V-03 
44-V-08 
44-V-12 
44-V-15 
42-V-02 


42-V-02b 


42-V-02¢c 


42-V-04 


42-V-0O7a 


42-V-07b 


42-V-O7c 


42-V-10 


49-V-07 
49-V-27 
49-V-28 


49-V-29 

49-V-31 

49-V-32a 
49-V-32b 
49-V-32c 
49-V-32d 
49-V-32e 
49-V-32f 


10 
102 


102 
102 
102 
102 
102 
102 
104 
104 
104 
104 
104 
103 


103 


103 


103 


103 


103 


103 


103 


105 
105 
105 


105 
105 
105 
105 
105 
105 
105 
105 


FIAR BFCE OPS 2 RCDR UNCMDED RECONFIGURATION 


029-F035 
GFE 


GFE 

GFE 

GFE 

GFE 

GFE 

GFE 

GFE 

GFE 

FIAR 
FIAR 
FIAR 
FIAR 
BFCE 
029-F044 
FIAR 
BFCE 
029-F047 
FIAR 
BFCE 
029-F048 
JSC-EE- 
0668 
FIAR 
BFCE 


VIDEO INTERFACE UNIT (VIU-C)} - CAMCORDER CABLE- 


BY WUC 


SIGNAL LOSS 


TAGS FALSE JAM LITE 


TAGS JAM 


LOSS OF COMM - AUDIO INTERFACE UNIT 
LOSS OF COMM - AUDIO INTERFACE UNIT-E 


NOMENCLATURE 


16MM ET UMB CAMERA FILM BROKE 
35MM ET UMB CAMERA FILM BROKE 
VIDEO INTERFACE UNIT LOW POWER 
TREADMILL BEEL LOCKUP 

CCTV CAMERA B DEGRADED 

DDU FILTER CLEANING TOOL BROKE 
VIDEO TAPE RECORDER DOOR JAMMED 
CCTV CAM D DEGRADATION 


CCTV CAM A COLOR WHEEL STUCK 


CCTV CAM C DEGRADATION 


TAGS, TLM, & VERNIER IMAGING PROBLEMS 


WIRELESS COMM - 2 CRUs BAD 


029-F045| 


FIAR 
BFCE 
029-F046 
FIAR 
BFCE 
029-F046 
FIAR 
BFCE 
028-FO06 
NONE 
NONE 
BEMU- 
300-FO02 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 


WIRELESS COMM - WALL UNITS A & C DEGRADED 


WIRELESS COMM ~— LOW BATTERY LIFE 


GAS BOTTLE PYROS DIDN’T FIRE 


EV2 
EV3 
EV2 


EMU 
EMU 


"SET POWER SCU’ 


MSG 


"PWR RESTART" MESSAGE FROZEN 
LOSS OF DCM DISPLAY 


BATT BAD 


DIFFICULT TO MOUNT ON AIRLOCK WALL 


RETRACTABLE TETHER REEL FAIL 
POWER TOOL TETHER FAIL 
PORTABLE FOOT RESTRAINT FAIL 
SAFETY TETHEER REEL LOCK FAIL 


POWER TOOL NOISE CAUSE EVA COMM FAIL 
MINI-WORKSTATION MECHANISM PROBLEMS 
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46-V-03 


46-V-07a 


46-V-07b 
46-V-08 
47-V-24 
47-V-25 
52-v-05 
52-V-08a 
52-V-08b 
52-v-15 


47-V-17 
31-12 
44-V-09 
46-V-12 
28-01 
55-V-10 
8-49 
9-23 
9-23 
41B-24 
5-02 


104 


104 


104 
104 
105 
105 
102 
102 
102 
102 
102 
103 
103 
102 
103 
099 
102 
102 
103 
099 
102 
104 
102 
102 
099 
104 
102 
103 
103 
102 
103 
104 
102 
102 
104 


1 105 


103 
104 
104 
102 
102 
099 
102 
102 
099 
102 





FIAR 


JSC EE- 


0670F 


\FIAR 


BFCE- 


029-P062 


NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
29RF25 


IM3Z2RFO9 


NONE 

NONE 

O9F014 
32RF13 
41RFO2 
NONE 

40RF01 
44RF01 
SSRFO1 
03F034 
O6F022 
45RF06 
01F059 


[NONE 


AC9409 
NONE 

AC9410 
NONE 

28RF12 
3SRF04 
37RF16 
47RFO8 


IM31RF14 


NONE 
NONE 
28RFO1 
SSRFO8 
O8F009 
09F007 
O9FO0CS 
11F005 
NONE 


INFLIGHT ANOMALY LIST 


oad Rerwolll 


BY WUC 


NOMENCLATURE 


FLIGHT DECK SPEAKER INOPERABLE 


A1lU-C CHANNEL 1 FAIL 


AIU-D PERFORMANCE INTERMITTENT 
WCCS CRU LOW BEEP TONE 
GALLEY PACKAGE IN PLACE SWITCH 


MS3 LES 02 HOSE 


MULTIMETER INTERMITTENT DISPLAY 
TAGS DEVELOPER MOTOR FAIL 

TAGS FALSE JAM INDICATIONS 

OEX RCDR TAPE INDICATOR FAIL 
CAMCORDER V1U ANOMALY 


EV-2 BIOMED DATA INOPERABLE DURING EVA 


INTERMITTENT AFT AUTO DAP LIGHT 
FVD DAP B SEL SW A CONTACT PAIL 
EXTRANEOUS BODY FLAP MOTION 


IMU 
IMU 
IMU 
IMU 
IMU 
IMU 
IMU 
IMU 
IMU 
IMU 
IMU 


STAR TRACKER NO. 


1 EXCEEDED THRESHOLD OF GIMBLE ANGLE ERRO!) 
1 15 VDOC POVER SUPPLY FAILED 

1 REDUNDANCY MANAGEMENT FAILED 

1 REDUNDANACY MANAGEMENT FAIL 

2 WENT TO STDBY THEN OK 
2 ACCEL SHIFT 

2 Z-AXIS ACCELEROMETER FAILED 

2 PLATFORM FAIL BITE INDICATION 
3 ACCEL BIAS SHIFT 

3 VELOCITY LIMIT FLAG SET 
2 Z-AXIS ACCEL. BIAS SHIFT 
1 SHUTTER PROBLEM 


STAR TRACKER +Z SHUTTER LATCHUP 
STAR TRACKER -Y SHUTTER LATCHUPS 
STAR TRACKER NO. 2 BIT ERRORS 
STAR TRACKER -Z SHUTTER LATCHUPS 


-Z STARTRACKER/LIGHT SHADE SHUTTER LIGHT LEAK 


STAR TRACKER -Y PRESS FAILED 
-Z STAR TRACKER FAILED SELF-TEST 
-Z STAR TRACKER FAILED SELF TEST 
-Z STAR TRACKER SELF TEST FAIL 


ADTA CIRCUIT BREAKER CONTAMINATION 
LEFT AIR DATA PROBE SINGLE MOTOR DEPLOY 


ADTA TEMP DELTA DURING FCS C/0 


MMU-1 I/0 ERROR AT OPS-1 TRANSITION 


MMU 1 SM CHECKPOINT FAIL 


GPC 1 AND 2 SPLIT, H’WARE BIT ERROR 


GPC 1 FAILED REDUNDANT SET 
GPC 1 FAILED REDUNDANT SET 


GPC 1 CONSISTENTLY DETECTED AN MSC TIMEOUT 0} 


MDM FF1 - INTERNAL BITE ERROR 
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V72AEA 
V72AEA 
V72CCA 
V72CCA 
V72CCA 
V72CCA 
V72CCA 
V72CCA 
V72CCB 
V72CCB 
V72CCB 
V72CEB 
V72EDA 
V72GEA 
V72LAA 
V72LAA 
V72LEA 
V72NAA 
V72NAB 
V72NAC 
V72NAD 
V72NAD 
V72NBA 
V72NBA 
V72NCB 
V72NCB 
V72NCC 
V72NCD 
V72000 
V72000 
V72000 
V72000 
V72XXX 
V73AAA 
V73AAA 
V73AAA 
V73ABA 
V73AKA 
V73A00 
V73A00 
V73A00 
V73AW? 
V73AVA 
V73AWC 
V73AWD 
V73AWH 
V73AWP 
V73AWP 
V73AWQ 
V73AWS 








INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


MDM FF] CARD 5 FAILED 

SRB SEP AUTO A FAILED/BROKEN WIRE TO MDM FF1 
GPC 2 FAIL TO SYNC (PRELAUNCH) 

GPC 2 FAILED INDICATION 

TRANSIENT FAILURE IN CPU 

GPC 2 FAILED AND MEMORY ALTERED 

GPC 2 FAILED AND MEMORY ALTERED 

GPC 4 FAILED TO SYNC 

GPC 5 (BFS) FAILED DURING PRELAUNCHS OPNS 

BFS COMPUTER FAILURE 

BFS COMPUTER FAILURE 

MDM FF4 1/0 ERROR 

INVALID U/L CMDS FROM ORBITER TO SPACELAB 

MDM FA-1 FAILED 

ENGINE INTERFACE UNIT NO. 3 PORT BYPASS 

EIU 3 BITE (MOMENTARY ) 

MDM FA3 FAILURE 

CRT DISPLAY NO. 1 SHORTED PWR TRANSISTOR 

CRT DISPLAY NO. 2 WENT BLANK 

CRT DISPLAY NO. 3 PWR SUPPLY FAILURE 

CRT 4 FAILED 

CRT 4 FAILURE 

KEYBOARD UNIT NO. 1 KEY STUCK 

KEYBOARD UNIT NO. 1 KEY STUCK 

DEU 2 FAILED 

DEU 2 FAILED 

RIGHT KEYBOARD CONTROL OF DEU 3 LOST 

CRT 4 SCREEN WENT BLANK 

SM ALERT TONE AUDIBLE ALARM INTERMITTENT 

MEC 2 BITE FAILURE 

CRT 1 BITE - GPC 1 & 2 

GPC AP101S MICROCODE ERROR 

PROB CONTAM NSP FWD LINK DATA RELAY X’PNDR 2 
FLOODLIGHT FAILURE - FORWARD STARBOARD 
FLOODLIGHT FAILURE - MID STARBOARD 

FLOODLIGHT FAILURE - MID PORT 

ABORT LIGHT MALFUNCTIONED & LENS CRACKED 

QO2 SYSTEM 1 SUPPLY VALVE TALKBACK FAILED CLOSED 
DDU 1 CHANGE OUT (AMI BIASED) 

ABORT LIGHT "B" DID NOT ILLUMINATE 

RADAR ALT 1 AND 2 LOST ALT IND AT 26 FT 

SPI OFF FLAG AND 4 DEG L BIAS THROUGH OUT ENTRY 
ACA 1 INTERMITTENT IN THE LIGHT CONTROL CIRCUIT 
RH OMS ON-BOARD HELIUM PRESSURE GAGE FAILED 
CDR AMI VEL. IND OUT OF SPEC 

CMDR AWI READ HIGH DURING FCS CHECKOUT 

HEADS UP DISPLAY - DECELERATION POINTER PEGGED 
HUD FOR PILOT HAD FORMAT DISCREPANCY 

CMDRS HORIZONTAL SITUATION IND COMPASS CARD STUCI 
G METER READ 1 G THROUGHOUT FLIGHT 
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V73AWW 
V73AWW 
V73AWZ 
V73BAA 
V73CBA 
V73CDA 
| V73CEA 
V73CEB 
: V73CGA 
V73CGA 
V73CGB 
V73CGB 
V73CGB 
V73EAS 
V73ECD 
V73EHA 
V73EJM 
V73EJM 
V73GFE 
V73GFE 
V73HEB 
V73HHA 
V73HNA 
V73LFE 
V73000 
V73000 
V73000 
V73000 
V73000 
V¥73000 
V¥73000 
V¥73000 
V73G00 
V¥73000 
V73000 


SS) ee ae ee Se 


V73RDA 
V73RDA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAA 
V73VAC 
V73VAD 
V73V00 





a 


26RF22 
41RF03 
25F007 
17F013 
NONE 

25F016 
NONE 

NONE 

23F011 
28F011 
O7FO17 
26F010 











17F014 
NONE 

O3F042 
O6F018 
34RF14 


NONE 


SORF 12 
O4F014 
25F014 


IM36RF22 


IM31RFO9 
IM32RF11 


IM36RF17 


INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


CDR ADI OPS 8 CHECKOUT DISCREPANCIES 

LEFT ADI RATE/SCALE SWITCH FAILURE 

SURFACE POSITION INDICATOR OFF FLAG FAILED 
PAYLOAD STATION FLOODLIGHT INOPERATIVE 

FWD DAP PITCH/ROLL ROTATIONAL PULSE BUTTONS FA 
L UMS ENG ARM/PRESS SW LACKED POSITIVE DETENT 
DAP AUTO SEL SWITCH CONTACT FAILED (SW 3 PNL C 
FWD DAP PANEL PBI LIGHT INTERMITTENT 

CDR’s ADI P&Y ERROR NEEDLES ERRATIC 

LEFT DDU DATA GOOD BIT TOGGLED 

DDU NO. 2 BITE FAIL 

PILOT’S DDU BITE FAIL 

RIGHT DDU INTERMITTENT BITE 

MET LOST ONE HORIZONTAL SEGEMENT ON LEFT DIGIT 
ANNUNCIATOR DISPLAY UNIT STATUS LIGHT INTERMIT 
P/L MAIN BUS C TALKBACK - FAILED 

HORIZONTAL SITUATION IND COUNTER WRONG 

PILOT HSI “PRI MILE” ERRONEOUS 

IMAX PHOTO FLOODLIGHT FAILED 

AC PHOTO FLOODLIGHT FAILED 

AFT EVENT TIMER LOST A READOUT SEGMENT 

TV CAMERA ZOOM CONTROL INTERMITTENT 

UTILITY POWER AC3 PH B SPIKES ON PANEL Al5 
PLBD TALKBACK PANEL 13 INCORRECT INDICATION 
LEFT RHC TRIM INHIBIT SWITCH FAILURE 

LH BODY FLAP PUSH BUTTON STICKY 

GCIL/PD1 SWITCH SCAN CHANGED STA 

LH2 TOPPING VALVE "OPEN" MISSING 

CABIN DP/DT SENSOR SLOW RESPONSE 

PANEL F9 DC AMPS SIG STRENGTH STICKY 

KU-BAND RANGE RATE/AZIMUTH DISPLAY FAIL 
HUMIDITY SENSOR FAILURE 

PANEL All DC OUTLET FAIL 

SURFACE POSITION IND FAILED ON 

PAYLOAD BAY FLOODLIGHTS FAILED 


CB16 ON PANEL MA/3C-OPEN 

INOPERATIVE MCA AC3 PWR CB11 ON PANEL MA73C 
PLB FLOODLIGHT FAILED 

PLB FLOODLIGHT FAILED 

PLB FLOODLIGHT FAILED 

PLB FLOODLIGHT FAILED 

AFT PLB FLOODLIGHTS FAILED 

PLB FWD BULKHEAD FLOODLIGHT FAULTY START 
MID-STARBOARD PLB FLOODLIGHT OUT 

FWD BULKHEAD FLOODLIGHT INOP 

STBD FWD PLB LIGHT FAIL OFF 

FLOODLIGHT ELECTRONIC ASSY NO. 1 CORONA 
PAYLOAD BAY FLOODLIGHTS FAILED 

MID PORT PLB FLOODLIGHT FAILED 
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BY WUC 
WUC PROB# NOMENCLATURE fa 
V73V00 | 36-15b | 104 |IM36RF17| AFT PORT PLB FLOODLIGHT FAILED 
V73V00 | 36-15c ] 104 |IM36RF17| AFT STBD PLB FLOODLIGHT FLICKERED 
V73V00 |43-V-10 | 104 |43RF08 MID-STARBOARD FLOODLIGHT FAILURE 
V73V00 |49-V-1la! 105 |49RFO7 PLB FWD PORT FLOODLIGHT FAILED 
V73V00 |[49-V-11b| 105 |49RFO8 PLB FWD STBD FLOODLIGHT FAILED 
V73V00 {49-V-1llc{ 105 {49RFO9 PLB AFT STBD FLOODLIGHT FAILED 
V73V00 {49-V-11d] 105 |49RF10 PLB FWD BLKRD FLOODLIGHT FAILED 
V73V00 |52-v-03 | 102 |52RF04 MIDDECK FLOODLIGHTS FAILED 
V73X 5-09 102 |NONE CB4 PANEL R15 FOUND OPEN 
V73X 6-36 099 |NONE C&W MATRIX BLANKED BY READ SWITCHES 
V74AAA |51A-24 103 |19F016 S-BAND LOWER LEFT ANT PERFORMANCE BELOW NORMAL 
V74AAA |51G-05 103 |25F004 | S-BAND LOWER LEFT ANT BEAM SWITCH INTERMITTENT 
V74AAA {53-V-12 | 103 {NONE POOR QUALITY AUDIO ON AIR-TO-GROUND 
V74AAB 9-15 102 }09F030 S-BAND LWR RH QUAD ANT ACQUISITION INTERMITTENT 
V74AAB |61C-08 102 |32F009 S-BAND LR ANTENNA PERFORMANCE ERRATIC 
V74AAC |51B-11 099 {24F005 S-BAND UPPER RIGHT ANTENNA REFLECTED POWER HIGH 
V74AAC |61C-08 102 |32F010 S-BAND UL ANTENNA PERFORMANCE ERRATIC 
V74AAC | 34-17 104 |44RF15 S-BAND ULF ANT FAILED TO SWITCH 
V74AAD {51B-11 099 |24F006 S-BAND UPPER LEFT ANTENNA REFLECTED POWER ERRATIC 
V74AAD | 34-14 104 |NONE S-BAND URF ANT FAILED TO SWITCH 
V74ABB 3-23 102 |03F032 S-BAND X’PONDER NO. 1 CONTAMINATED RELAYS 
V74ABE 3221 102 |03F032 S-BAND X’ PONDER NO. 2 CONTAMINATED RELAYS 
V74ABG 3-28 102 |03F021 S-BAND POWER AMPLIFIER TWT DEGRADED 
V74ABG 9-16 102 9FO28 S-BAND POWER AMPLIFIER NO 2 FAILED 
V74ABG | 28-08 102 |z8RFO9 S-BAND PWR AMP DEGRADED PERFORMANCE 
V74ABG |43-V-10 | 104 |43RF06 S-BAND POWER AMPLIFIER 2 DEGRADED 
V74ABH 8~07 099 |08F007 S-BAND ANTENNA SWITCH-FAULTY POSITION INDICATION 
V74ABH 9-18 102 j|09F029 S-BAND ANT SYS REFLECTED PWR INCREASED 
V74ABH |41B-25 099 |11F014 S-BAND ANTENNA ACQUISITION LATE WITH TDRSS 
V74ABH |41D-11 103 114F008 S-BAND QUAD ANTENNA SWITCH MISCOMPARE 
V74ABH [41D-11 103 [14F021 S-BAND QUAD ANTENNA SWITCH MISCOMPARE 
V74ABH 1|61A~09 099 |30F009 S-BAND ANTENNA SWITCHED LATE 
V74ABJ | 32-01 102 j}IM32RFO1| FM SYS 1 X’MITTER FAILED 
V74AC 6-43 099 {NONE PAYLOAD INTERROGATER LOST LOCK - SPAS OPNS 
V74AC 7-32 099 |NONE P/L INTERROGATOR RF LINK SYS 1 
V74AJA | 28-25 102 |28RF28 NSP FRAME SYNC ERRORS 
V74A00 | 32-18 102 {32RF18 MULTIPLE S—-BANK DROPOUTS 
V74A00 | 35-13 102 |35RF06 UPPER LEFT S-BAND ANTENNA PERFORMANCE POOR 
V74A00 |39-V-13 ]| 103 |39RF11 S-BAND LOS ON ENTRY 
V74A00 |40-V-10 | 192 |40RFO9 S-BAND ANTENNA - COMM ERRATIC 
V74A00 |52-V-10 | 102 |52RFO07 S~BAND XMITTER 1 OUTPUT ERRATIC 
V74A00 |52-V-11 | 102 {NONE S-~BAND PM LOW FREQ LOSS OF LOCK 
V74A00 {56-V-03 | 103 |56RFO4 LOW FREQUENCY UPLINK COMMAND CAPABILITY 
V74BAA 9-19 102 |NONE GCIL SIMULTANEOUS ANTENNA MODES 
V74BAA |51A-12 163 }19F002 BOTH S-BAND ANT SW & BEAM SW "ON" CYCLES 
V74GAA |55-V-14 | 103 |FIAR WCCS B WALL UNIT PROBLEM 
V74JCA 4-34 102 |NONE UHF COMM NOISY DURING EVA DEMO 
V74JCA 5-13 102 |EEO547F | UHF TRANSCEIVER NOT KEYED BY AUDIO 
V74JCA 6-21 099 [EEO559F | UHF COMM ECHO DURING EVA 
56-V-10 | 103 {5€RFO3 CDR’'S HEADSET INTERFACE UNIT FAILED 


pee 
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.7T 
uC 


V74LBC 


V74LBX 
V/4LJE 
V74000 
V74000 
V74000 
V74000 


V74000 


V74PCO 
V74P00 
V74P00 
V74PH 

V/4PHA 
V74PHA 
V/74PHB 
V74PHB 
V74PHC 
V74PHC 
V74PHC 
V74PHC 
V74PHC 
V74PHO 
V74PHO 
V74PHO 
V74PHO 
V74P00 
V74P00 
V74P00 
V74P00 


V74P00 
V74PSA 
V74PTA 
V74PTO 
V74PTO 
V74PUA 
V74PUA 
V74PUD 
V74PU0 
V74PVA 
V74PVA 
V74PVA 
V74PWA 
V74PWA 
V74PVA 
V74QA 

V/4QA 


PROB# CAR# 


55-V-13 


7-14 

51G-09 

35-15 
39-V-06 
47-V-23 
53-V-08 


56-V-11 


33-09 
49-V-15 
46-V-10 
51B-13 
41D-15 
41G-06 
41B-33 
41C-06 

8-13 
9-12 
9-21 
41B-10 
51D-05 

26-06 

27-15 

33-06 
43-V-07 

32-24 
37-V-04 


45-V-O7a 
45-V-07b 


46-V-10 
27-17 
1-22 
29-27 

47-V-19 
51C-09 
31D-11 
26-16 

49-V-30 
1-34 
5-21 
7-29 
1-34 
51A-25 


.21C-11 


2-13 
2-14 


099 
103 
102 
103 
105 
103 


103 


103 
105 
104 
099 
103 
099 
099 
099 
099 
102 
102 
099 
103 
103 
104 
103 
104 
102 
104 
104 
104 


104 
104 
102 
103 
105 
103 
103 
103 
105 
102 
102 
099 
102 
103 
103 
102 
102 


14F006 
17F005 
11F021 
13F010 
O8FO08 
O9F020 
O9FO21 
11F003 
23F008 
26RFO1 


33RF05 
43RF05 


IM32RF25 


37RF04 
45RF04 


IPR-46V- 


0008 
NONE 


NONE 
29RF28 
47RF11 
20F002 
23F006 
26RFO09 
49RF19 
NONE 
NONE 
Q7F028 
NONE 
19F018 
20F005 
EEO506F 
EEO504F 
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BY WUC 


NOMENCLATURE 


MS2 WCCS LEG UNIT PROBLEM 


AUDIO TERMINAL UNIT-CONSTANT KEY ON AIR TO AIR 


SPEAKER 


MICROPHONE UNIT INTERMITTENT 


NOISE ON AIR-TO-GROUND LOOP 2 


RR LOSS 
AG1/AG2 


TAGS JAM 


MSBLS 3 
KU-BAND 


OF LOCK 
CROSSTALK 


BITE (AGC) 
ANT. POINTING 


OVERMODULATION OF KU-BAND CHANNEL 3 


KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 
KU-BAND 


RADAR MODE FAILED SELF TEST 

ANTENNA UNDAMPED OSCILLATION 

ANTENNA GIMBAL CONTROL LOST 

RENDEZVOUS RADAR DID NOT LOCK ON FIRST 
RENDEZVOUS RADAR FAILED SELF/TEST LOST 
ANTENNA-HUNG-UP THEN CLEARED 

ANT TWT FAILED TO COME ON 

GYRO TEMP (V74T2967A) HIGH 

RF POWER OUTPUT WENT TO ZERO 

ANTENNA MOTION ERRATIC 

ANTENNA FAILED SELF TEST 

CH 2 OPS RECORDER DUMPS 

RADAR FAILED SELF-TEST 

POWER-LOW INDICATION 

ANT FEED HEATER ERRATIC 


KU ANTENNA ERRATIC IN AUTO 


KU-BAND 
KU-BAND 


ANTENNA LOSS OF TRK IN ACQ MODE 
PWR OUT FAIL (INTERMITTENT ) 


OVERMODULATION OF KU-BAND CHANNEL 3 


TACAN 1 
TACAN 2 
TACAN 2 
TACAN 2 
TACAN 3 
TACAN 3 


DID NOT LOCK UP PRELAUNCH 
BEARING FAIL INDICATION 
DROPPED LOCK POSTLANDING 
BEARING EXCURSION 

DID NOT LOCK UP 

RANGE AND BEARING FAILED 


RADAR ALT FAILED OFF AT LANDING 


TACAN 3 


SELF TEST FAILURE 


RADAR ALTIMETER NO. 1 FALSE LOCK 

RADAR ALTIMETER NO. 1 INTMT LOCK ABOVE 1000 FT 
RADAR ALTIMETER NO. 1 FALSE LOCK ON GEAR 

RADAR ALTIMETER NO. 2 FALSE LOCK GEAR 

RADAR ALTIMETER 2 SHIFTED DURING LANDING 

RADAR ALTIMETER 2 ERRATIC AT HIGH ALTITUDE 
CCTV "B" OVERHEATED 

TV CAMERA CIRCUIT BREAKER-FAILED PWR SUPPLY 
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WUC 


V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V/J4QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 
V74QA 


V74QA 


V74QA 
V74QA 


V74QA0 


V74QA0 
V74QA0 
V74QA0 
V74QA0 
V74UA0 
V7 4QA0 


V74QA0 


V74QA0 


1 a eS TT 
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2-15 102 {EEOQ505F 
3-08 102 |EEQ520F 
3-15 102 jEEO519F 
3-20 102 |ERO521F 
4-08 102 |EEQ533F 
4-26 102 |O4F022 
5-24 102 |EEO537F 
6-32 099 |NONE 
7-31 099 |NONE 
8-10 099 |EEO570F 
8-12 099 |EEO567F 
41B-03 099 |NONE 
+. 1B-19 099 /|EEO5/6F 
41B-20 099 |INONE 
41C-12 099 |EEO583 
41C-13 099 /EEO584 
41D-30 103 |NONE 
41G-14 099 |EE0O592 
51A-11 103 |EEO595F 
51F-09 099 jEE612F 
51F-10 099 '\EE611F 
51J-09 104 |EE615F 
51J-09 104 |EE616F 
61C-09 1902 jEEQ619 
45-V-06a} 104 |FIAR 
BFCE 
029-F049 
45-V-06b;} 104 |FIAR 
BFCE 
029-FO50 
45-V-06c] 104 
49-V-12a| 105 |FIAR 
BFCE 
029-F052 
49-V-12b]} 105 |FIAR 
BFCE 
029-F053 
50-V-03 102 |GFE 
50-V-11 102 |GFE 
50-V-13 102 ‘GFE 
50-V-17 102 |GFE 
47-V-18 105 |NONE 
53-V-07 103 |DRBH 
230412 
54-V-O02Aj} 105 |FIAR- 
BFCE 
029F066 
54-V-02B{ 105 |FIAR- 
BFCE 
O29F064 


BY WUC 


NOMENCLATURE 


PLB CCTV’S - CONTAMINATED LENSES 

RMS WRIST TV CAMERA FAILED PWR SUPPLY 

CCTV CAMERA “C" FAILED PWR SUPPLY 

CCTV CAMERA "B" OVERHEATED 

VTR MONITOR INPACT CIRCUIT FAILURE 

MID-DECK TV CAMERA 

VTR PLAYBACK OUT OF SYNC 

TV MONITORS FUZZY 

CCTV’S, "B" BLOOMING, "C" CABLE HANG UP 

TV CAMERAS-ZOOM & FOCUS "A" & "C" - "D" FAILED 
RMS ELBOW TV CAMERA LENS - LOOSE RING 

PLB TV CAMERA D DID NOT TILT & SLOW TO PAN 

EMU TV FAILED 

RMS ELBOW TV FAILED 

PLB TV CAMERA’S B & C LASER RANGEFINDERS FAILED 
PAYLOAD BAY TV CAMERA D BLURRED 

COLOR TV CAMERA ON RMS ELBOW SHOWED A HORIZ LINE 
COLOR TV CAMERA ON RMS ELBOW LOST COLOR WHEEL SY} 
PLB TV CAMERAS A & D HAD SPOTS & DIFFICULT TO FOC 
CCTV MONITORS 1 AND 2 PICTURE QUALITY POOR 

PLB COLOR TV CAMERA "D" LOSS SYNC 

PLB CAMERA B DIFFICULT TO FOCUS 

CAMERA C AZIMUTH & ELEVATION FAILED 

PLB COLOR TV CAMERA "D" FLICKERED 

CCTV CAM A PICTURE FUZZY (INTERMITTENT ) 


CCTV CAM C NOISY VIDEO 


CCTV CAM D POOR PERFORMANCE 
CCTV CAMERA D FAILED 


EV2 EMU HELMET CAMERA FAILED 


CAMERA A ERRATIC 

CAMERA D HEATER FAILED OFF 
CAMCORDER MARK II FAILED 
CAMERA C FAILED 

CCTV D "JITTER" 

CCTV CAMERA C FAILED 


CCTV CAMERA D - NO IMAGE 


CCTV CAMERA B PROBLEM - SPLIT SCREEN OPS 


2-32 


WUC 


V74QA0 


V74QA0 


V74QB 

V74QB 

V74QB 

V74QB 

V74QB 

V74QB 

V74QN 

V74QN 

V74RA 

V74RB 

V74RB 

V¥V75A00 
V75A00 
V75A00 
V7S5AX 

V75C00 
V75C00 
V75C00 
V75C00 
V7SDAX 
V75EBM 
V75EBM 
V75EBM 
V75EBM 
V75EBM 
V75EBM 
V75EBM 
V7S5EBN 
V7S5EBP 
V75EBP 
V7S5EBY 
V75ECK 
V75ECK 
V75ECM 
V7SECM 
V75ECP 
V75ECP 
V75ECP 
V75KAA 
V75LAA 
V75MA 

V75MAA 
V75MAA 
V75MAB 


54-V-02D 


1-60 
3-13 
3-40 
4-12 
41B-23 
61B-08 
51B-23 
51F-04 
6-25 
7-15 
8-11 
29-02C 
33-04A 


46-V-02b 


7-05 
26-15 
27-22 
29-20 

44-V-04 

6-01K 
26-04C 
29-02A 
29-028 
41D-09D 


151A-03B 


91C-03A 
61B-02B 
51D-03A 

7-02D 
51I1-04D 
51J-03F 

5-05C 


|41C-03B 


9-03J 
26-04A 
7-02H 
8-06E 
41D-03D 
2-23 
1-04 
41B-11 
8-31 
9-08 
61A-11 
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54-V-02C 


BY WUC 


NOMENCLATURE 


CCTV CAMERA A - MOMENTARY RED & GREEN LINES 


CCTV CAMERA C - HIGH GAIN ANOMALY 


VIDEO TAPE RECORDER MOUNTS BROKEN 

VIDEO TAPE RECORDER CASSETTE JAMMED 

VIDEO TAPE RECORDER ERRONEOUS "NO VIDEO" LIGHT 
VIDEO TAPE RECORDER FAILED TO REWIND 

VIDEO TAPE RECORDER CREASING TAPES 

VIDEO TAPE RECORDER 3 FAILED 

PLB B&W TV CAMERA "A" DID NOT RSPND TO ALC PBI (¢ 
PLB B&W CAMERA "A" FAR FIELD FOCUS FAILED 
TELEPRINTER REMAINED IN HIGH POWER MODE 

TEXT AND GRAPHICS PAPER JAM 

TEXT AND GRAPHICS VIDEO CIRCUIT FAILED 

SSME 3 POWER SUPPLY TEMP ERRATIC 

RCS FIU PRESS X’DUCER FAILED 

RMG BRAKE RETURN LINE TEMP OFF-SCALE LOW 
MEASUREMENT V58HO955A ROB ELEVON, TRANSIENT 

OPS 2 RCDR MODULATED IN REWIND 

TEMP LOSS OF OPS 2 TLM RCDR TRACK 2 

UNABLE TO DUMP OX-1 RECORDER, TRACK 2 
OPERATIONS RECORDER 2 TRACK 1 DUMP POOR QUALITY 
TEMP SENSOR (V45T0422) FC2 H20 RELIEF VLV TEMP 


APU 1 EGT TRANSDUCER FAILED 

APU 3 EGT 2 (V46T0340A) PAILED 

APU 1 EGT 1 (V46T0142A) 

APU 1 EXHAUST GAS TEMP (V46T0140A) ERRATIC 

APU 1 EXHAUST GAS TEMPERATURE 2 (V46T0140A) FAI 
APU 1 EXHAUST GAS TEMPERATURE 2 (V46T0140A) FAI 
APU 1 EXHAUST GAS TEMP (V46T0142A) INTERMITTENT 
APU 1 EXHAUST GAS TEMPERATURE (V46T0142A) FAILE 


TEMPERATURE SENSOR 

APU 1 EXHAUST GAS TEMPERATURE (V46T0142A) FAILE 
APU 1 EXHAUST GAS TEMP 2 (V46T0140A) FAILED 
APU 3 TURB EX TEMP FAILED 

APU 3 TURBINE EXHAUST TEMP (V46T0342A) FAILED 
APU 3 TURBINE EXH TEMP NO 1 DROPPED & RECOVERED 
APU 3 EGT TRANSDUCER FAILED 

TEMPERATURE SENSOR APU 1 TURB EXT FAILED 
TEMPERATURE SENSOR APU 3 LUBE OIL OUT BIASED 
APU 3 LUBE OIL OUT PRESS (V46P0353A) BIASED LOW 
PRESSURE TRANSDUCER V64P0201 FAILED 

SIGNAL CONDITIONER POWER SUPPLY FAILURE 

GN&C DOWNLIST DATA INCORRECT IN LOW DATA RATE 
MASTER TIMING UNIT BITE BITS - NO NORMAL OPERAT 
PCMMU FORMAT 103 SM DATA LOST 

PAYLOAD RECORDER TRACK 5 NOT RECOVERABLE 
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V75MAC 
V75MAD 
V75MAD 
V75MAE 
V75MAE 
V75MAE 
V75MAE 
V7SMAJ 
V75MAK 
V75NAB 
V75NAC 
V75NAD 
V75000 
V75000 
V75000 
V75000 
V75000 
V/75000 
V75000 
V75000 
V75000 
V75000 
V7S5PAA 
V75PAC 
V76AAC 
V/76ECA 
V76ECC 
V/6ECF 
V/76ECF 
V/76ECF 
V76EDA 
V/76EJE 
V/6EJE 
V/6JAB 
V/6JAE 
V76000 


V78C 
V78C 
V78C 
V78C 
V78DFI 
V78DFI 
V78DFI 
V78DFI 
V78MAD 
V78MAD 
V78000 
V78000 


[ee 


PROB# 


S1F-O1 
6~06 
7~11 
8-21 

29-08 

S1F-13 

51J-05 


5~15 
5-15 
6-12 
2-02 
9-05 
29-22 
28-O5F 
38-03A 
38-03B 
38-03C 
38-05 
38-08 
37-V-10A 
37-V-10B 
43-V-03 
41C-03D 
1-11 


(51C-03C 


3-34 
41C-05 
8-25 
21B-15 
35-V-03 
61C-02 
1-O1A 
41B-1/7 
5-19 
36-01 
28-11 


1-08 
1-47 
3-27 
4-28 
1-46 
1-52 
2-41 
2-44 
51A-29 
61A-06 
27-23 
39-V-05 


ORB 


099 
099 
099 
099 
103 
099 


| 104 


102 
102 
099 
102 
102 
103 
102 
104 
104 
104 
104 
104 
104 
104 
104 
099 
102 
103 
102 
099 
099 
099 
102 
102 
102 
099 
102 
104 
102 


102 
102 
102 
102 
102 
102 
102 
102 
103 
099 
104 
103 





CAR# 


26F006 
ODET167 
EEOS65F 
NONE 
DR-BH93 
HENOO053 
HENOO55 


O5F005 
OS5F005 
AC5458 
NONE 

O9F031 
29RF22 
28RF19 
38RFO3 
38RF04 
38RFO7 
38RFOS5 
NONE 

37RFO8 
37RFO9 
NONE 

NONE 

O1F032 
NONE 

O3F044 
13F013 
AC6684 
<4F015 
S5RFO06 
ADO? 33 
NONE 

11F011 
OSFO17 
36RFO1 
FAIR 

BFCE 

29F012 


EEO457F 


NONE 
03F020 


ODET142 


NONE 
NONE 
NONE 
NONE 
19FO22 


| 30F008 


NONE 
39RFOS5 





INFLIGHT ANOMALY LIST 


BY WUC 


NOMENCLATURE 


| PAYLOAD DATA INTERLEAVER DYNAMIC WRAP TEST FAIL 


OPS 1 RECORDER TAPE BROKEN BY LOOSE SCREW 

OPS 1 RECORDER NOISE ON DUMP WHEN REWINDING 
OPS 2 RECORDER NOISE ON DUMP WHEN REWINDING 
OPS-2 RCDR TRACK 4 INOPERATIVE 

OPS RECORDER 2 TRACK 6 MALFUNCTION 

OPS RECORDER 2 TRACKS 7, 8 & 9 INTERMITTENT 
MISSION TIMER-PANEL A4 INOPERATIVE 

EVENT TIMER, PANEL A4 INOPERATIVE 

MDM-OF2 DATA OUTPUT INVALID 

MDM-OF3 -— HYBRID FAILURE 

LRCS 3/4/5A TANK ISO VLVS POS INDICATOR FAILED 
RH MAIN LANDING GEAR STRAIN GAGE HARNESS SEPARA 
OI MEASUREMENTS MISWIRED 

PRSD HYDROGEN TANK 3 QUANTITY FAILURE 

APU 3 X~AXIS ACCELEROMETER ERRATIC 

MAIN A MPC 1 AMPERES TRANSDUCER FAILURE 

APU INSTRUMENTATION ERRATIC 

CONTINUOUS TIRE PRESSURE FDA AFTER LANDING 
BODY FLAP LWR SKIN TEMP INSERT FAILED 

APU 2 INJ TUBE TEMP 

PDI DECOMMUTATOR DROPOUTS 

LH OMS POD SKIN TEMP (VO9T1030A) READ LOW 
CURRENT SENSOR INDICATED OPEN 

MAIN BUS B FWD PCA AMMETER VERY NOISY 

MOTOR CONTROL ASSY 3 - RELAY FAILED 

AFT MCA 2 STATUS DISCRETE (V76X2261E) SHOWED 0! 
MOTOR CONTROL ASSY 2 - RELAY HANG-UP 

MID MCA 2 OPS STATUS 5 (V76X2225E) IND ZERO 
FMCA 2 OPS STAT 2 DID NOT INVERT 

FUEL CELL 1 POWER TO ESS BUS 1BC ERRATIC 

AFT LOAD CONTROLLER 2 

RCS JETS R5R & R5D FAILED OFF; AFT LCA 2 FAILE 
AC 1 PHASE B INVERTER DISCONNECTED FROM BUS 

AC 2 PHASE A INVERTER FAILED 

MAIN C UTIL-TY OUTLET 1 SHORT CIRCUIT 


DFI/PCM RECORDER TAPE MECH JAMMED 

DFI WIDEBAND AND PCM RECORDERS SMALL DATA DROP 
DFI W/B RECORDER TAPE TENSION LAMP FAILURE 
DFI PCM RECORDER DATA ERASED DURING DUMP 

DFI SENSCR MOUNTING ASSY 

DFI MEASUREMENTS 

DFI MEASUREMENTS 

DFI MEASUREMENTS 

MADS DATA NOISY & SNAPSHOT MALFUNCTION 

MADS PCM MASTER BITE (V78X9611E) FAILED 

MADS PCM 1 BITE; H2 FILL/DRN VLV RESP OUT OF § 
MADS FDM BITES 
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V78000 
V78000 
V 78000 
V78000 
V78000 
V79 
V79 
V79ACD 
V79ACD 
V79AD 
V/79EEA 
V79EEA 
V79ECB 
V79000 
V79000 
V79000 
V79S00 
V79WCB 
V79WD 
V79WD 
V79WD 
V79WD 
V79WLB 
V79W00 
NONE 
NONE 
NONE 
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46-V-O2a 


30-V-23 
20-V-24 
93-V-O1 
56-V-14 
9-34 
S1F-20 
9-29 
36-V-09 
51F-07 
54-V~04 
53-V~02 
41B-12 
28-27 
32-22 
37-V-09 
30-V-28 
2-34 


104 
102 
102 
103 
103 
102 
099 
102 
103 
099 
105 
103 
099 
102 
102 
104 
102 
102 
102 
103 
103 
099 
103 
103 
105 
105 
102 
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46RFO2 
SORF 14 
SORF 15 
S3RFO1 
S6RFO9 
NONE 
NONE 
O9F018 
SORFO6 
26F001 
NONE 
53RFO7 
NONE 
NONE 


IM32RF22 


NONE 
NONE 
02F018 
NONE 
NONE 
NONE 
NONE 
39RF13 
NONE 
NONE 
NONE 
NONE 


INFLIGHT ANOMALY LIST 
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BY WUC 


NOMENCLATURE 


BODY FLAP SKIN TEMP ERRATIC 

MADS FDM MUX 1 BITE FAIL 

OEX SYS CONT MODULE FAIL 

MADS DID NOT START WHE™ COMMANDED 

MADS DID NOT RECORD WHEN COMMANDED - ENTRY 
INADVERTENT FLIGHT CONTROL CH 2 SHUTDOWN 
DIGITAL AUTO PILOT DOWNMODED TO MANUAL 

ATVC-3 ME ACTUATOR CH 3 FAIL IND 

ATVC & POWER LOSS INDICATION 

LEFT SRB YAW AXIS RATE GYRO ASSEMBLY FAILED 
RUDDER/SPEEDBRAKE SWITCH VALVE INDICATION 
SPDBRKE FCS CHAN 3 POSITION FEEDBACK ANOM 

RH ARCS R3A DRIVER OUTPUT DISCRETE FAILED 
CREW REPORT LOUD THUMP/THUD AT FIRST OPS-1 TRA? 
BFS GPC ERRORS 

PRELAUNCH BFS FLIGHT ANOMALY 

EXCESSIVE AILERON TRIM DURING ENTI.Y 

PILOT RHC - ROLL TRIM SWITCH FAIL 

PASS & BFS TIMING SKEV 

BFS DID NOT PROCEED TO MAJOR MODE 104 AFTER ET 
BFS DEORBIT IGNITION TIME WAS 8 SECONDS LATE 
BFS LOGGED STORE PROTECT VIOLATION 

PLT’s RHC TRAVELED FULL AFT - COULDN'T ADJUST 
BFS BACKUP DP/DT TRIGGERED FDA 

RMS FALSE ALARMS 

ORBIT TARGET Ti COMPUTATION FAILED 

SPOC PGSC DATA INPUT PROBLEM 
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MSFC FLIGHT PROBLEMS 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 

STS-L/ET/1 ET tumble system malfunction 

STS-1L/ET/2 High ET LOX tank bulkhead and Y-ring 
oscillatory loads 

STS-1/ET/3 ET LH2 forward dome vibration exceedance 

STS-1/MPS/1° ME~2 GH, out temp failure 

STS-1/MPS/2° ME-2 GH, out press failure 

ETS-1/MPS/3° MPS H, topping valve slow closure after 
dump 

STS-1/MPS/4 ME-1 GO. FCV failed to open fully 

STS-1/MPS/5 ME-2 hefium loss during second vacuum 
inerting 

STS-1/MPS/6 H, concentration in Orbiter aft fuselage 
compar tment 

STS-1/MPS/7° Orbiter T-0O H. umbilical disc leak during 
loading 

STS-1/SRB/1 Damaged main chute flotation packages 

STS-1/SRB/2 Excessive temperatures in aft skirts 
during entry 

STS-1/SRB/3 Frustum location-aid malfunction 

STS-1/SRB/4 Tearing of main chute canopy 
STS-1/SRB/5 SRB component vibroacoustic exceedances 

STS-1/SRB/6 Unscheduled FDM autocalibration at frustun 
release 

STS-1/5RB/? SRM thermal curtain failure during reentry 

STS-1/SRB/8 One drogue parachute first stage reefing 
line cutter failed 

STS-1/SRB/9 Ignition overpressure significantly larger 
than predicted 

STS-1/SSME/1 Channel A and B MCC PC drift 

STS~1/SSME/2 ME-3 fuel preburner baffle erosion 

STS-1/SSME/3 Two nozzle tube leaks 

STS-1/SSME/4 Isp discrepancy 

STS-2/ET/1 ET aft LOX dome accelerometer data 
erroneous 

STS-2/MPS/1 LO. 100 percent liquid level sensor 
failure 

STS-2/MPS/2 LO, ECO sensor failed wet after STS-2 
sctub 

STS-2/MPS/3 ME~2 press supply temp transducer failure 

STS-2/MPS/49 ME~2 press supply press transducer failure 

STS-2/MPS/5 LO. tank ullage press low during fast fill 
to topping 

STS-2/MPS/6° LO, and LH, 8-inch disconnect inserts 
loose - 


@appears in JSC list also. 
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FLIGHT / ELEMENT /NUMBER 
STS-2/MPS/7 
STS-2/MPS/8 
STS-2/MPS/9 
STS-2/SRB/1 
STS-2/SRB/2 
STS-2/SRB/3 
STS-2/SRB/4 
STS-2/SRB/5 
STS-2/SRB/6 
STS-2/SRB/7 
STS-2/SRB/8 
STS-2/SRB/9 
STS-2/SRB/10 
STS-2/SRB/11 
STS-2/SRB/12 
STS-2/SRB/13 
STS-2/SSME/1 
STS-2/SSME/2 
STS-3/ET/1 
STS-3/MPS/1 
STS-3/MPS/2 
STS-3/MPS/3° 
STS-3/SRB/1 
STS-3/SRB/2 
STS-3/SRB/3 
STS-3/SRB/4 
STS-3/SRB/5 
STS-3/SRB/6 


STS-3/SSME/1 
STS-3/SSME/2 


*appears in JSC list also. 





MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


Improper MDM commands to open helium 
isolation valves 

Orbiter feed system vacuum inerting 
terminated early 

High helium concentration in ET intertz 
area during LH, loading 

Failure to separate nozzle extensions 
during reentry 

VHF recovery beacon iransmitter on rigl 
SRB failed 

SRB holddown bolts did not eject 

Aft IEA reentry vibration exceedance 
Excessive temp in aft skirt during reel 
TVC upper frame vibration exceedance 
during reentry 

LH SRB range safety no. 1 vibration 
exceedance during reentry 

APU gear boxes contaminated with wax 
Broken springs in APU fuel pump 
Unscheduled FDM autocalibration at fru: 
release 

RH SRM aft field joint gas leak to pri 
O-ring with erosion 

Failure of SRM thermal curtains during 
reentry 

Forward BSM covers missing 

One nozzle tube leak 

Isp discrepancy 


High ET LOX tank bulkhead and Y-ring 
oscillatory loads 

GN, heater overtemp sensor in GSE fail 
during loading 

ME-2 GH, press out temp failure 

High MPS helium usage during entry 
One RH SRB main chute failure 3 sec af 
deployment 

One RH SRB main chute not recovered 
SRB aft IEA reentry vibration exceedan 
Failure of SRM thermal curtains 
Forward BSM covers missing 

TPS spallation on frustums 

One nozzle tube leak 

Isp discrepancy 





FLIGHT / ELEMENT /NUMBER 
STS-4/ET/1 

STS-4/ET/2 
STS-4/MPS/1° 
STS-4/MPS/2 


STS-4/MPS/3° 
STS-4/MPS/4 


STS-4/MPS/5_ 
STS-4/SRB/1] 


STS-4/SRB/2 
STS-4/SRB/3 
STS-4/SSME/1 
STS-4/SSME/2 
STS-4/SSME/3 


STS-4/SSME/4 
STS-4/SSME/5 


STS-5/MPS/1 


STS-5/MPS/2° 
STS-5/SRB/1 


STS-5/SRB/2 


STS-5/SRB/3 
STS-5/SSME/1 


STS-5/SSME/2 


STS-5/SSME/3 


STS-6/ET/1° 
STS-6/MPS/12 
STS-6/MPS/2° 
STS-6/MPS/3° 
STS-6/MPS/4* 
STS-6/SRB/1 
STS-6/SRB/2 


‘appears in JSC list also. 
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MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


High ET LOX tank bulkhead and Y-ring 
oscillatory loads 

TPS failure: charring, SOFI popcorning, 
divots, and lost TPS 

MPS LO, bleed valve position indicator 
switch malfunction 

Facility/Orbiter LO. interface temp 
failure 

ME-2 GH, press out temp failure 

High hefius concentration in ET intertank 
area during LH. loading 

LO, 17-inch disconnect flowliner failure 
Both SRB’s failed to decelerate properly 
and were lost 

One holddown bolt did not eject properly 
One forward BSM cover missing 

ME-3 HPFTP impeller damage 

ME-2 sporadic MCC pressure oscillations 
ME-3 contamination in the OPB injector 
element A-11] 

Elevon nozzle tube leaks 

Isp discrepancy 


LO, prevalves and fill/drain valves not 
closed properly 

GO, FCV failed to open fully 

Failure of RH SRB fwd 55M mounting 
compartment to vent properly 

KA SRB aft IEA longitudinal vibration 
criteria exceedance 

Intermittent operation of flashing light 
SSME flight nozzle tube ruptures privur tc 
lift-off 

Unexpected rise in HPOT secondary seal 
drain line temperatures 

Unexpected rise in HPOT secondary seal 
cavity pressure 


LO, level sensor no. 1 failed vet 

ME-2 GH, press out temp failure 

ME-2 GH. press out press failure 

ME-]1 GH, flow control valve hung up 

ME-3 helium reg out press increase 

RH SRB aft skirt TPS dislodged at lift-o! 
EPON shims on 6 launch posts came loose ; 
lift-off 


¥ 
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MSFC FLIGHT PROBLEMS (Continued) 
FLIGHT /ELEMENT/NUMBER NOMENCLATURE 


STS-6/SRB/3 
STS-6/SRB/4 
STS-6/SRB/5 
STS-6/SRB/6 
STS-6/SRB//7 
STS-6/SRB/8 
STS-6/SRB/9 
STS-6/SRB/10 
STS-6/SSME/1 
STS-6/SSME/2 


STS-6/SSME/3 
STS-6/SSME/4 


STS-7/ET/1? 
STS-7/ET/2 
STS-7/MPS/1 
STS-7/MPS/2° 
STS-7/MPS/3° 


STS-7/MPS/4° 
STS-7/MPS/5 


STS-7/SRB/1 
STS-7/SRB/2 


STS-7/SRB/3 
STS-7/SRB/4 


STS~7/SRB/5 
STS-7/SRB/6 


STS-7/SRB/? 


£TS-7/SRB/8 


aAppears in JSC list also. 


SRB flashing lights failed shortly ai! 
water impact 

RH SRB forward IEA connector corrosic 
Loose SRM case pin retainer bands 
Aft skirt TPS material debris 

Debris from aft skirt post EPON and |} 
shims 

Unscheduled FDM autocalibration at 
frustum release 

RH SRB aft IEA longitudinal vibratior 
criteria exceedance 

Gas paths on both SRM nozzle-to-case 
joints 

ME-3 HPFTP turbine disc temp drift 
ME-1 OPOV supply skin temp sensor fai 
ME-3 MFV disc skin temp sersor failec 
ME-2 fuel preburner ASI LOX supply 113 
leak 


LH. ullage press sensor stuck 

LH, 100-percent level sensor 
inconsistencies 

GSE/Orbiter LO, inlet temp redline 
exceeded 

Leak at high-point bleed T-0O umbilicz 
disconnect 

ME-2 and ME-3 GH, press supply press 
failed 

LH2 tank ullage press meas stuck 
On-orbit leak downstream of isolatior 
valves following vacuum inerting 

Aft IEA contact with ET ring cover 
LH SRB holddown post NSI cover plate 
screws missing 

SRB cable jacket pulled from connectc 
molding 

SRB TPS found during launch platform 
walkdown 

SRB aft IEA vibroacoustic exceedance 
Holddown-post blast-container cover-| 
screws missing 

Unscheduled FDM autocalibratlon at f1 
release 

Low-frequency longitudinal vibration 
exceedance on the aft IEA during boos 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT/ELEMENT/NUMBER 


STS-7/SSME/1 
STS-7/SSME/2 
STS-8/ET/1 


STS-8/MPS/1 
STS-8/MPS/2° 
STS-8/MPS/3 
STS-8/MPS/4 
STS-8/MPS/5 
STS-8/SRB/1 


STS-8/SRB/2 
STS-8/SRB/3 


STS-8/SRB/4 
STS-8/SRB/5 
STS-8/SRB/6 


STS-8/SRB/7 
STS-8/SRB/8 


STS-8/SRB/9 
STS-8/SSME/1 
STS-8/SSME/2 
STS-8/SSME/3° 
STS-8/SSME/4 


STS-3/ET/1 
STS-9/MPS/1° 
STS-9/MPS/2° 
STS-9/MPS/3 
STS-9/MPS/4 


STS-9/SRB/1 
STS-9/SRB/2 
STS-9/SRB/3 
STS-9/SRB/4 
STS-9/SRB/5 


STS-9/SRB/6 


STS-9/SSME/1 


aAppears in JSC list also. 


NOMENCLATURE 


ME-3 OPOVY LOX supply line skin temp drift 
Cracks found in HPFT bolt-hole circle 

Low LO, ullage pressure transducer 
readings 

LO. 99.85-percent level meas failure 

ME-2 GH, press supply press failure 

ME-2 LH? inlet press failure 

Pressure spike in aft compartment 

Isp variation greater than expected 
Holddown-post blast-container splice-plat 
bolts missing 

Main chute reefing line cutter failure 
Failure to remove recovery and DFI power 
at water impact 

Abnormal erosion pattern of nozzle nose 
rings 

Holddown post blast container cover plate 
bolts ejected and some missing 
Unscheduled FDM autocalibration at frustu 
release 

RGA yaw inconsistencies during flight 

Low frequency longitudinal vibration 
exceedance on the aft IEA during boost 

LH SRB flashing light failed before impac 
ME-1 LOX ASI supply line failure 

ME-]1 HPFTP turbine disc temp decay 

ME-1 MFV skin temp meas failure 

Fuel flow oscillations at lower powe. 
levels 


Nose cone temp meas failure 

H, leakage at T-0 unbilical disconnect 
GH. FCV no. 1 did not fully open 

LO, tank ullage press slump 

LH, ET/Orbiter interface temperature 
exceedance 

Aft BSM heat seal rings broken away 
Main chute canopy damage 

Aft skirt shoe shim ejected at lift-off 
SRM violation of thrust imbalance design 
limits (waiver RWW-099 Rl) 

Three APU’s experienced hydrazine line 
failure during descent 

Eight O-rings on electrical cable 
connectors missing causing saltwater 
damage 

ME-1 LPOTP disc press Ch B meas failure 


1 


TE SEIT | 


FLIGHT/ELEMENT/NUMBER 
STS-9/SSME/2 


STS-9/SSME/3 
STS-9/SSME/4 


STS-11/MPS/1 
STS-11/MPS/2 
STS-11/SRB/1 
STS-11/SRB/2 
STS-11/SRB/3 
STS-11/SRB/4 
STS-11/SRB/5 
STS-11/SRB/6 
STS-11/SRB/7 
STS-11/SRB/8 
STS-1]/SRB/9 
STS-11/SRB/10 
STS-11/SRB/11 
STS-11/SSME/1 
STS-11/SSME/2 
STS-11/SSME/3 
STS-11/SSME/4 
STS-11/SSME/5 
STS-11/SSME/6 
STS-11/SSME/7 
STS-41-C/ET/1? 
STS-41-C/MPS/1 
STS-41-C/MPS/2 
STS-41-C/SRB/1 
STS-41-C/SRB/2 


STS-41-C/SRB/3 
STS-41-C/SRB/4 


“appears in JSC list aiso. 
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MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


ME-3 fuel bleed valve position indicatc 

failure 

ME-3 HPFT disc temp failure 

ME-3 overheat and localized melting of 

nozzle aft TPS 

ae 2 GN, Orbiter press supply press fai 
) residuals less than predicted 

r SRB main chute failed to inflate 

SRM primary O-ring burn areas 

SRB rate gyro bench test tailure 

SRM nozzle erosion 

Extensive aft skirt structural damage 

LH SRB 

Two rate gyros failed postflight bench 

tests 

Hydrazine fill and drain line rupture 

during descent 

Low-frequency longitudinal vibration 

exceedance on the aft IEA during boost 

LH SRM nozzle throat inlet ablative ri 

separation from housing 

LH SRM forward center field joint gas | 

to primary O-ring with erosion 

RH SRM gas leak and erosion to primary 

O-ring of nozzle-to-case joint 

ME-1 MFV skin temp meas failure 

ME-1 and ME-2 MFV burst diaphragm rupt 

ME-2 oxidizer preburner ASI chamber an 

injector face erosion 

ME-2 overheating and localized melting 

of aft manifold TPS 

M2-3 fuel bleed position indicator 

erroneous reading 

ME-3 HPFTP strut can damaged 

Chipped first-stage blade tips on HPOT 

engine S/N 2012 


LH, primary 100-percent liquid level 
sensor false indication 
Discrepancy among LO, load, usage, and 
at 
oe pressurization supply pressure sen 
led 


e SRB main chute failed to inflate 
LH SRB drogue chute damage 

LH SRB main chute damage 

Range safety system reduced signal 
strength 
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MSFC FLIGHT PROBLEMS (Continued) 


F LIGHT / ELEMENT /NUMBER NOMENCLATURE 

STS-41~C/SRB/5 Voltage regulator failure 

STS-41~C/SRB/6 Extensive RH SRB aft skirt structural 
damage 

STS-41-C/SRB/?7 Gas leak and erosion to primary O-ring of 
RH SRM nozzle-to-case joint 

STS-41-D/ET/1 Nose cone temperature measurements failed 
(first attempt) 

STS-41-D/MPS/1 GH, pressurization supply temperature 
sensor failed 

STS-41-D/SRB/1 RSS antenna damaged 

STS-41-D/SRB/2 Unscheduled FDM autocalibration at frustum 
release 

STS 41-D/SRB/3 Hydrazine pump seal/lube oil overboard 
drain line melted 

STS 41-D/SRB/4 Low-frequency radial vibration exceedance 
on the aft IEA 

STS 41-D/SRB/5 One flashing light failed 

STS 41-D/SRB/6 RH SRM forward field joint erosion 

STS 41-D/SRB/7 LH SRM gas leak and erosion to primary 
O-ring of nozzle-to-case joint 

STS 41-D/SSME/1° ME-3 MFV failure (aborted launch) 

STS 41-D/SSME/2 SSME vibration data dropout 

STS 41-D/SSME/3 ME-3 Ch A press meas contained data spikes 

STS 41-G/MPS/1° Orbiter helium bottle press dropped 

STS 41-G/MPS/2 High LH, tank back press during replenish 

STS 41-G/MPS/3° GH. pressurization system temperature and 
pressure sensors failed 

STS 41-G/MPS/4 LO,, tank ullage pressure slumped below 
expected minimum 

STS 41-G/SRB/1 BSM aeroheat shield cover lost 

STS 41-G/SSME/1 MFV skin temperature sensor failed 

STS 51-A/MPS/1 High LH, tank back press during replenish 

STS 51-A/MPS/2 High LO, tank ullage press during 
replenish 

STS 51-A/MPS/3 Uneven LO, vent line flow 

STS 51-A/MPS/4 ME-3 helium reg leakage 

STS 51-A/MPS/5 GH, pressurization system temperature 
sensor failed 

STS 51-A/SRB/1 LSC fastener found in system tunnel 

STS 51-A/SRB/2 LH SRM nozzle throat inlet ablative ring 
separation from housing 

STS 51-A/SRB/3 Pinch marks on LH SRM center field joint 
primary and secondary O-rings 

STS 51-A/SRB/4 Pinch marks on LH aft field joint primary 
O-ring | 


“Appears in JSC list also. 


FLIGHT/ELEMENT /NUMBER 


STS 
STS 
STS 
STS 
ST5 
STS 
STS 
STS 
STS 
STS 


STS 
STS 


STS 
STS 
STS 


STS 
STS 


STS 


STS 
STS 


STS 
STS 
STS 
STS 
STS 
STS 


STS 


“appears in JSC list also. 


51-A/SSME/1 
51-A/SSME/2 
51-A/SSME/3 
51-C/MPS/12 
531-C/MPS/2 
51-C/SRB/1 
51-C/SRB/2 
51-C/SRB/3 
51-C/SRB/4 
51-C/SRB/5 


51-C/SSME/1 
51-C/SSME/2 


51-C/SSME/3 
51-D/MPS/1 
51-D/SRB/1 


51-D/SRB/2 
51-D/SRB/3 


51-D/SSME/1 


51-D/SSME/2 
51-D/SSME/3 


51-B/MPS/1 
51-B/MPS/2 
51-B/MPS/3 
51-B/SRB/1 
51-B/SRB/2 
51-B/SRB/3 


51-B/SRB/4 





MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


ME-] LPFTP disc press meas failure 
ME-2 HPFTP disc temp meas failure 
ME-3 HPFTP lift-off seal leakage 

High helium .'-centration in midfusel: 
GH, pressurization system temperature 
sensor failure 

LH SRB nozzle extension began breakup 
prior to nose cap jettison 

LH SRM nozzle throat inlet ablative r-: 
separation from housing 

LH SRM forward field joint gas leak a 
erosion to primary O-ring 

RH SRM primary O-ring gas leak and er 
at center field joint 

Gas leaks to primary O-rings at 
nozzle-to-case joint on both SRMs 
ME-2 HPFTP disc temp meas failure 
ME-2 controller MFV servoactuator 
self-test failure 

Crack in Channel B sensor header pin 


High LH, tank backpressure during 
replenish 

RH SRB nozzle throat ring developed 
erosion pockets 

One yaw gyro did not track the others 
Gas leak and erosion in both SRM 
nozzle-to-case joints 

ME-1 HPFTP disc temp meas failure 
ME-]1 HPFTV coolant liner press errati 
OPOV LO, supply line temperature sens 
failed 


LO, replenish not terminated as sched 
Failed to dump LO, through ME-2 durin 
propellant dump 

GH, pressurization system pressure se 
failed 

Missing portion of RH SRM forward seg 
aft end flap 

One main parachute on each SRB failec 
inflate properly 

RH SRB gas leak at primary O-ring of 
forward field joint 

Gas leak and erosion in both SRM 
nozzle-to-case joints. 

Erosion to secondary O-ring on LH SR) 


FLIGHT /ELEMENT /NUMBER 


STS 
STS 


STS 
STS 
STS 
STS 


STS 
STS 


STS 
STS 


STS 


STS 
STs 


STS 
STS 


STS 
STS 
STS 
STS 
STS 
STS 
STS 
STS 
STS 
STS 
STS 


STS 
STS 


STS 
STS 


51~-B/SSME/1 
51-B/SSME/2 


51-G/MPS/1 
51-G/MPS/2 
51-G/MPS/3 
51-G/MPS/4 


51-G/SRB/1 
51-G/SRB/2 


51-G/SRB/3 
51-G/SRB/4 


51-G/SRB/5 


51-F/MPS/1 
51-F/SRB/1 


51-F/SRB/2 
51-F/SRB/3 


51-F/SRB/4 
51-F/SRB/5 
51-F/SRB/6 
51-F/SRB/7 
S1-F/SSME/1 
51-F/SSME/2 
51-F/SSME/3 
51-F/SSME/4 
51-F/SSME/5 
51-I/ET/1 
51-I/MPS/1 


51-I/MPS/2 
51-I/MPS/3 


51-I/MPS/4 
51-I/MPS/5 


MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


ME-2 DCU loss of power 
Broken tab in HPOTP of engine S/N 2021 


Start of chilldown 25 min late 

GN, purge supply inadequate 

ME-2 LH, inlet press meas failure 

GH, pressurization system pressure sensor 
failure 

Four RGA’s failed postflight bench tests 
One LH SRB parachute didn’t inflate beyond 
first reef stage 

One flashing light failed 

Gas leaks and erosion on both SRM 
nozzle-to-case joints 

Gas leaks, but no erosion in either SRM 
igniter joint 


GH, pressurization system pressure sensor 
failed 

RGA "C" yaw gave full~scale negative 
output 

RH main chute sustained cxtensive damage 
One RGA yaw rate gyro failed full-scale 
negative 

LH SRM nozzle throat inlet ablative ring 
separation from housing 

LH SRM forward center joint primary O-ring 
had poor splice joints 

Gas leak in the RH SRM nozzle-to-case 
joint 

Gas leak but no erosion to LH SRM igniter 
joint 

ME-1 HPFTP disc temp Ch B meas failure 
ME-1 HPFTP disc temp Ch A meas failure 
ME-1 shutdown prematurely 

ME-3 HPFTP disc temp Ch B meas failure 
CCV ME-2 position indicator failure 
(on-pad abort) 


Both nose-cone temperature measurements 
failed 

High Orbiter LO. inlet temp causing LO, 
stop flow 

TSM engine bleed temp high reading 

LH, 100-percent secondary sensor no. 2 not 
calculated 

1H, recirc pump 1 stop 

GH, pressurization system pressure sensor 
failed 
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MSFC FLIGHT PROBLEMS (Continued) 


: FLIGHT/ ELEMENT /NUMBER NOMENCLATURE 
t 
STS 51-1I/SRB/1 Holddown stud failed to eject 
STS 51-I/SRB/2 One RGA pitch rate gyro failed 
postflight bench test 
| STS 51-I/SRB/3 Gas leak in the LH SRM nozzle-to-case 
: joint 
STS 51-I/SRB/4 Gas leaks in both inner and outer sea 
LH SRM igniter joints. No seal damag 
STS 51-1/SRB/5 Gas leaks, but no erosion to outer ga 
of RH SRM igniter joint 
STS 51-J/ET/1 LH. ullage press xducer no. 2 high 
STS 51-J/MPS/1 LH. high-point bleed valve failure 
STS 51-J/MPS/2 LO, replenish valve anomaly 
STS 51-J/MPS/3 Avionics problems with controller to 
prevalve no. 3 closing solenoid 
STS 51-J/SRB/1 One RGA failed yaw postflight bench t 
STS 51-J/SRB/2 Second stage reefing line cutter fail 
to fire 
STS SL-J/SRB/3 Segment of LH SRM nozzle outer boot r 
missing 
STS 51-J/SRB/4 Cas leak at primary seal of RH SRM ig 
joints 
STS 51-J/SSME/1 Engine SN 2019 fuel system purge pres 





increase during start transient 


STS 61-A/ET/1 LO, ullage pressure dropout 

STS 61-A/MPS/1 LH, storage tank press high 

STS 61-A/MPS/2 LH recirc pumps not started at norma 
time 

STS 61-A/MPS/3 High H, concentration at fill line fl 
hose flange 

STS 61-A/SRB/1 Holddown stud failed to eject 

STS 61-A/SRB/2 Three RGA’s failed postflight bench t 

STS 61-A/SRB/3 Hydrazine fire during descent 

STS 61-A/SRB/4 Nozzle extension didn’t sever 

STS 61-A/SRB/5 Tilt fuel isolator valve ruptured, ro 
isolation valve missing 

STS 61-A/SRB/6 Damage to forward skirt access door d 
towback 

STS 61-A/SRB/7 LH center and aft field joints had ga 
leaks to primary O-rings 

STS 61-A/SRB/8 RH forward field joint gas leak at 
primary O-ring 

STS 61-A/SRB/9 Gas leaks occurred at both SRM 
nozzle-to-case joints. O~ring erosio 
the right joint but not the leak. 

STS 61-A/SRB/10 Gas leaks, but no erosion to outer se 


STS 


61-A/SSME/1 


both SRM igniter joints 
OPOV LO. supply line temperature sens 
failed ~ 


FLIGHT / ELEMENT /NUMBER 


STS 
STS 


STS 


STS 


STS 
STS 


STS 


STS 


STS 


STS 
STS 


STS 


STS 


STS 


STS- 


STS- 


STS- 


STS- 


STS- 


STS- 


sTS- 


Cr ee Lr em <2 


61-B/SRB/1 
61-B/SRB/2 


61-B/SRB/3 
61-B/SSME/1 


61-C/ET/1 
61-C/MPS/1 


61-C/MPS/2 
61-C/MPS/3 
61-C/MPS/4 


61-C/SRB/1 
61-B/SRB/2 


61-C/SRB/3 
61-B/SRB/4 
61-B/SRB/5 


26-B-1 


26-B-2 


26-B-3 


26-B-4 


26-B-5 


26-B-6 


26-B-/ 


MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


Aft skirt EPON shim missing 

Gas leaks and erosion in both SRM 
nozzle-to-case joints 

Gas leaks but no erosion to outer seal 

of both SRM igniter joints 

HPFTP turbine discharge temperature 
sensor failed 

LO, ullage press dropout 

Valve sequencing out of order during 
terminal count 

Loss of primary HGDS 

Broken facility LO, temperature probe 
found in LO prevaive visor (third 

launch attempt) 

GH, pressurization system pressure 

sensor failed 

LH flashing light failed 

LH SRB aft field joint gas leak and 
erosion at primary O-ring 

Gas leak in the LH SRM nozzle-to-case 
joint 

Gas leak and erosion in the RH SRM 
nozzle-to-case joint 

Gas leaks, but no erosion to outer seal 
of both SRM igniter joints 

Debris containment system (DCS) plunger 
did not properly seat at HDP 1, 3, 7, 

and 8. 

RH ETA ring aft IEA end cover (on tunnel 
side) and the two attach angle assemblies 
were missing after splashdown; ten cables 
were pulled out of connectors and were 
dangling in the water. 

SLA was missing from sloped face of LH 
SRB antenna (+Z axis). 

The RH SRB APU lube oil recirculating line 
was discovered leaking during gearbox 
(tilt-system A) servicing. 

A strap securing baro-switch tube assembly 
in the LH SRB frustum was broken at the 
fastener. 

A linear shaped charged (LSC) confined 
detonating fuse (CDF) line was found 
severed at the 401 ring connector during 
postflight assessment of the LH SRB. 

The RH SRB main parachute 3 experienced 

a tear from ribbons 131 to 148 in the 460- 
strength level region. 
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FLIGHT /ELEMENT/NUMBER 


STS-26-B-8 


STS-26-B-9 


STS-26-B-10 


STS-26-E-1 


STS-26-E-2 


STS-26-E-3 


STS-26-E-4 


STS-26-E-5 


STS-26-M-1 


STS-26-M-2 


STS-26-M-3 





MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


The cavity-collapse loads, measured 
50 milliseconds after water impact, 
exceeded the design yield strength <¢ 
right SRB TVC rock servoactuator. 
Water shock loads exceeded qualificé 
levels on the left SRB TVC rock lowe 
frame. Data indicate water impacc : 
loads of 460g for 2 milliseconds thi 
in excess of the water impact shock 
limit of 360g. 

The right SRB RGA pyrotechnic shock 
exceeded the pyrotechnic shock 
qualification levels at frustum 
separation. 

During postflight inspection of E-3 
(S/N 2028), a nozzle tube split was 
discovered 3" down stream of joint | 
nozzle-to-MCC interface. 

During postflight inspection, a lea! 
check revealed a class II leak in t! 
joint G15 (Main combustion 
chamber-to-nozzle interface) of E-1 
2019. 

The HPFTP discharge temperature on 
channel B experienced decay and rec 
(70 degrees) in the thrust bucket a 
percent RPL (E-1, S/N 2019). 

The HPFTP coolant liner pressure 
experienced an oscillation (70 psia 
104 percent RPL on E-1 S/N 2019. 
During disassenbly of maine engine 
bellows seal at the G15 joint was f 
have a crack four inches long on th 
convolution of the inside diameter 
side). 

During postflight inspection of bot 
thermal protection system (TPS) cor 
covering DFI/GEI cable runs was mis 
several places. 

Salt water penetrated all 6 field j 
moisture barriers. Approximately ] 
of water removed from left forward 
similar amounts in others. 

The metal interference surfaces (ca 
feature) of the RSRM trield joints 
exhibited corrosion (hundreds of gc 
pits, and/or scratches) during pos! 
investigation. 
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FLIGHT / ELEMENT /NUMBER 


STS~26-T-1 


STS~27-B~1 


STS~27-B-2 


STS~27-B-3 


STS~-27-E-1 


STS-27-E-2 


STS-27-E-3 


STS-27-M-1 


STS-27-M-2 


STS-27-M-3 


STS-27-M-4 


SFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


The 98 percent (no. 2) LH2 level sensor 
reading changed from dry to wet at 
approximately 70 sec after T-0O and read 
intermittently between wet and dr° until 
about T+130. 

EPON shim material torn loose. 

Fragments of the EPON shoe shim were 

torn loose in varying degrees from aft 
skirt posts 3, 4, 7, and 8. 

Nosecap MSA-1 debris. The right SRB 
nose cap MSA-1 material/debris has been 
aL-sociated with the damage to t'? 
Orbiter tiles. 

water impact shock loads exceeded 
qualification levels for the left SRB TVC 
(rock) lower frame. Data indicate water 
impact shock loads in excess of 1800g, 
whereas 360g is the maximum allowable. 
HPFTP discharge temperature on channel A 
failed high. The ME-~3, S/N 2029, HPFTP 
discharge temperature at ch. A failed 
high at 277 seconds. 

MCC fuel injection pressure froze during 
max q bucket on ME-2. The MCC fuel 
injection pressure did not respond to 
throttling during the thrust bucket on 
ME-2, S/N 2030. 

HPOTP inner-raceway cracked at bearing 

3, wire particle found. During 
borescope inspection of ME-3 (S/N 2029), 
a crack of approximately 0.005 in. to 
0.010 in. was detected at bearing 3 on 
the inner raceway of the HPOTP, (S/N 9109 
R1). 

Ignition/igniter heaters charred. Some 
heat damage and charring was evidenced by 
discoloration at two locations of »oth 
igniter heaters. 

TPS extruded cork missing on right center 
field joint. A small unbonded area 
(apprx 3 1/2" x 3 1/2") of cork just 
above the buckle on the Kevlar band was 
found missing during the postflight work. 
Nozzle joint 1 bolts bent. Bolts were 
bent on the Right SRM (0-90 degrees quad- 
rant) at nozzle joint 1 of exit cone. 
Seawater found in 5 of the 6. Small 
amounts of seawater were found in the 
moisture seal on 5 of the 6 field joints. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 


STS-27-M-5 Fretting corrosion of field joints. The 
"capture feature” surfaces of the SRM 
field joints encountered gouges, pits 
and/or scratches. 

STS-27-M-6 During the RSRM postflight inspection at 
KSC, water was found dripping from under 
both forward cneter segments’ factory 
joint weatherseals. 

STS-27-M-7 Data analysis indicated a "rise-rate”" 
delay om the igniter pressure reading 
from the left SRM. The igniter pressure 
should be 700 psi, but was measured as 
696 psi at 0.0398 second. 

STS-29-B-1 Extensive damage to the thrust vector 
control (TVC) components was found during 
the postflight inspection. 

STS-29-B-2 A structural crack of about 3" was found 
in the aft skirt intermediate ring near 
holddown post 8. 


STS-29-B-3 Extensive damage to the TVC components 
was found during the postflight 
inspection. 

STS-~29~-B-4 The DCS plunger did not properly seat at 
holddown post 8 during lift-off 
operations. 

STS-29-B-5 Super light ablator (SLA) was missing 


from the sloped face (+Z axis) of both 
SRB range safety system antennas. 


STS-29-B-6 The frustum backup ring in the forward 
separation ring fasteners was damaged on 
both SRB’s. 

STS-29-B-? Foreign object seen on film of the main 
parachute deployment of the right SRB. 

STS-29-E-1 After landing, a leak in the main 


combustion chamber bond line was detected 
on main engine-1, S/N 2031. 

STS-29-E-2 Upon separation of the main combustion 
chamber (MCCj and nozzle as a part of the 
investigation of the main engine 1 MCC 
bondline leak, the bellows seal at G15 
was found to have a blue discoloration in 
the area between tubes 55 and 85 across a 
2.5-inch width. 

STS-29-E-3 During disassembly of the high pressure 
oxidizer turbopump from main engine 3, 
the tip seal retainer gap check revealed 
three retainers with gaps exceeding the 
specification limit of 0.0015 inch. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 


STS-29-E-4 During disassembly of the high pressure 
oxidizer turbopump from main engine 3, 
two cupvashers were found rotated past 
the stake in the right balance 
piston/turning vane subassembly. 

5TS-29-E-5 During disassembly of the high pressure 
oxidizer turbopump from main engine 2, 
three cupwashers were found rotated past 
the stake in the right balance 
piston/turning vane subassembly. 

STS-29-M~1 The primary heater current to the aft 
field joint heater showed no voltage and 
a gradient temperature decrease during 
the countdown. The secondary heater was 
subsequently brought on. 

STS-29~M-2 Postflight inspection of the left center 
factory joint revealed several adhesive 
unbonds of the EPDM vulcanized weather 
seal. 

STS-29-M~3 Approximately 95 percent of the glass 
cloth phenolic insulator and 100 percent 
of the carbon cloth phenolic liner was 
missing from the left SRM aft exit cone. 

STS-29-M~4 The metal interference surfaces (capture 
feature) of the RSRM cas field joints 
exhibited fretting corrosion 
pits/scratches/gouges. Refurbishment 
resulted in violating the specification 
of 0.010 inch depth. 

STS-29~-M~—5 During postflight hardware inspection, 
intermittent shallow pitting was found on 
matching tang and clevis metal surfaces 
between O-ring grooves in the left 
forward segment cylinder/cylinder factory 
joint, 

STS-29-.T-~1 During liquid hydrogen fast fill, a 
larger-than-normal amount of vapor, 
liquid droplets, and frost was observed 
on the liquid hydorgen umbilical 
disconnect area. 

STS-30-B-1 The number two left SRB main parachute 
(S/N 8045) collapsed shortly after 
inflation. As a result of higher loading 
during entry, pa~achute 3 had some broken 
suspension lines. 

STS-~30-B-2 The holddown post DCS did not function 
properly at locations 2, 3, 5, and ?. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 
STS-30-B-3 Four of the explosive transfer assembly 


(ETA) ring cover fasteners were sheared 
off near the in-harbor tow bracket of the 
left SRB. 

STS-30-B-4 The left SRB ETA ring cap and web 
separation continues approximately 100 
inches circumferentially on ring segment 
283. The maximum gap is about 1/4 inch. 

STS-30-E-1 The main engine 3 (S/N 2029) AFV D/S skin 
temperature sensor 1 failed off-scale 
high at T + 413 seconds into the flight. 

STS-30-E-2 The main engine 1 high pressure oxidizer 
turbopump radial (135-3) accelerometer 
exhibited a high noise level 
approximately 115 seconds after engine 
start. The noise level exceeded the 
redline limit at 135 seconds and remained 
above the redline through MECO. 

STS-30-E-3 The main engine 2 high pressure oxidizer 
turbopump exhibited leakage at the 
primary liquid oxygen drain line at the 
tee fitting near joint D3 during 
postflight inspection. 

STS-30-M-1 Postflight inspection of the left SRM 
identified several aft edge unbonds of 
the factory joint weatherseals. 

STS-30-M-2 Postflight inspection of the left SRM 
igniter revealed a cut at 285 degrees on 
the secondary seal of the outer gasket. 

STS-30-M-3 The left SRM nozzle snubber ring was 
displaced slightly forward and wedged 
into the aft ring. Nozzle wedged out of 
null position. 

STS-28-B-1 Left SRB Frustum BSM Aeroheat Shield Door 
from lower right position missing. During 
recovery operations, the retrieval ship 
reported that the aeroheat shield door on 
the BSM (located on the lower right 
position of the BSM cluster) was missing 
from the left SRB Frustun. 

STS-28-B-z Left SRB ETA ring bolts loose. Eighteen 
louse (only finger tight) 3/8" SRM 
Stub/ETA Ring aft web fasteners vere 
identified on the left SRB during post- 
flight assessment. Six fasteners vere 
located at the IEA position, and the re- 
maining 12 were located randomly around 
the ETA Ring. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 
STS-28-B-3 Left SRB TVC tilt system lower frame 


attachment clevis crack. A crack was 
found on the TVC lower frame attachment 
clevis located adjacent to rib 5 on the 
left SRB aft skirt (S/N 09). 

STS-28-B-4 Left SRB range safety battery temperature 
data showed an anomalous temperature of 
18 °F to 19 °F for a 10-minute period 
during the launch countdown. Following 
the period, the normal temperature of 
80 °F was indicated. 

STS-28-M-1 Right SRM inner igniter gasket indenta- 
tion of inner primary seal. During 
postflight inspection of the right 
SRM Igniter, a small depression was found 
at 220 degrees on the inner primary seal 
on the aft face of the inner gask-o-seal. 

STS-28-M-2 Right SRM aft center sezment ply separa- 
tions of internal insulation. During 
postflight inspection operations at KSC, 
a ply separation was identified in the 
internal insulation of the right SRM aft 
center segment. 

STS~-34-B-1 Right SRB HDP 2 broached and shoe lifted 
from MLP during liftoff. The holddown 
stud at HDP 2 “hung up” during liftoff, 
resulting in broaching of the right SRB 
aft skirt HDP 2. The shoe also lifted 
from the MLP post during this time. 

STS-34-B-2 Right SRB forward segment missing TPS 
from forward section of systems tunnel 
cover. A piece of MSA-1, 6" wide by 24" 
long was missing from the forward section 
of a systems tunnel cover on the right 
SRB forward skirt. 

STS-34-B-3 Left SRB drogue parachute reefing line 
cutter failure. The 12-second reefing 
line cutter (located at gore 60) on the 
left SRB drogue parachute failed to fire. 

STS-34-B-4 Right SRB aft BSM venting of confined 
detonating fuse (CDF). During separation 
of the right SRB, a CDF assembly in the 
aft BSM ignition system vented through 
its fiberglass braid. 

STS-34-E-1 Postflight inspection of main engine 3 
revealed that five metallic pieces from 
the main injector area were missing. 

STS-34-M-1 Left SRM rock actuator bracket damage. 
The left SRM 45-degree rock actuator 
bracket was damaged at the aft exit cone. 
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FLIGHT /ELEMENT/NUMBER 


STS-34-M-2 


STS-34-M-3 


STS-34-M-4 


STS-34-M-5 


STS-33-B-1 


STS-33-B-2 


STS-33-B-3 


MSFC FLIGHT PROBLEMS (Continued) 


NOMENCLATURE 


Left SRM factory joint veatherseal 
forward edge unbonds. Postflight 
operations at KSC revealed on left SRM 
indications of forward edge unbonds in 
two locations: forward segment 
dome-to-cylinder factory joint and the 
forward center segment factory joint 
weatherseals. 

Putty on right SRM igniter outer gasket 
and left SRM igniter outer gasket 
retainer. Putty was found up to the aft 
face of the outer primary gasket and into 
the seal void/gland area, between 234 and 
5 degrees of the right SRM igniter. 

Also, putty was found on the aft face of 
the gasket retainer (0.11" max) and under 
the retainer from 262 to 297 deg of the 
left SRM. 

Left SRM center field joint aft side 
unbond of K5NA closeout. <A 5" circua- 
ferential unbond of the K5NA closeout 
(located at the 0 deg radial location) 
was noted on the aft edge of the left SRM 
center field joint. The unbond is from 
the JPS cork as vell as the motor case 
wall. 

Left and right SRM aft dome EPDM 
blisters. Blisters were found on the aft 
dome carbon-filled EPDM of both SRMs to 
varying levels. 

Right SRB missing epon shim material from 
HDP 3. An area of epon shia rgaterial, 
from the bottom of the right SRB HDP 3, 
was observed falling off during the 
launch. 

Right SRB HDP 3 stud hang up and 
broaching. The right SRB holddown stud 
at HDP 3 hung up during liftoff, 
resulting in broaching and thread 
impressions on the bore inside diameter. 
Left SRB ETA ring aft IEA end cover and 
cables sooted. The left SRB ETA ring aft 
IEA end cover experienced hot gas flow 
(aft to forward) through its interior 
from the tunnel side, resulting in 
sooting and varying degrees of heat 
exposure to 16 operational flight 
reusable cables. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT /ELEMENT/NUMBER NOMENCLATURE 


STS-33-B~4 During postflight deservicing of the right 
SRB TVC, a loose fuel isolation valve 
mounting fastener was found. The fastener 
has backed out 3/16 inch. 

STS-32-B-1 During postflight inspection at KSC, 
both left and right SRB’s vere noted as 
missing some of their EPDM and Q3-6077 
materials from the upper strut location. 

STS-32-B-2 During postflight inspection of the left 
SRB ETA Ring, six of the Hi-Lok fasteners 
which connect the web to cap were found 
protruding into the ETA Ring cover for the 
aft IEA. 

STS-32-B-3 During postflight disassembly, the left 
SRB strut fairing (milk-can) was found 
with a broken fastener following TPS 
removal. The broken fastener is one of 
four that are used to install the SRB end 
of the upper strut. 

STS-32-E-1 During postfiight inspection of ME-2 
(S/N 2022), a 5/64" diameter MCC debond 
was located in the aft region between 
adjacent feedslots and in line with nozzle 
tube number 664. 

STS-32-E-2 During postflight inspection of ME-3 
(S/N 2022), a 5/64" diameter MCC debond 
was noted 2" out from the throat area at 
the 6:00 o’clock position. 

STS-32-E-3 During postflight inspection of ME-1 
(S/N2024), a MCC gouge was noted 6 inches 
out from the throat area at the 6:00 
~’clock position. 

STS-32-M-1 uring postflight inspection of the 
right SRM safe and arm gasket, a small 
depression was found in the crown of the 
secondary seal aft face. 

STS-32-M-2 During the postflight assessment of the 
right SRM igniter inner gasket, raised 
areas of rubber were found along both 
sides of the gasket on the outer primary 
seals. 

STS-32-T-1 Photographic review of the umbilical 
well camera film identified an unusual 
TPS pattern (18" X 24") as missing from 
the left forward bipod strut attach point 
on the intertank. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT/ ELEMENT /NUMBER NOMENCLATURE 


STS-36-B--1 During postflight inspection of the left 
SRB, a frustum separation pin from the 
ordnance ring was found embedded in the 
forward side of the ETA Ring instafoam 
between the -Y and -Z axes. 

STS-36-B-2 During removal of the main parachute 3 
deployment bag from the left SRB frustum, 
a nut was noted missing from the third 
restraint link bolt (from inboard) along 
the top of the Main Parachute Support 
Structure (MPSS) isogrid panel nearest the 
-Z axis. 

STS-36-B-3 During postflight inspection of the right 
SRB aft skirt, a missing safety wire was 
found from a "B" nut on the GN2 purge tube 
assembiy. 

STS-36-B-4 The first stage (7-second) reefing 
line cutter, located at gore 45 of the 
left SRB drogue parachute (S/N 3036) did 
not fire. 

STS-36-B-5 During postflight inspection of both the 
left and right SRB ETA Rings, several 
cable tie-wraps were found disengaged from 
the electrical cable assemblies. 

STS-36-B-6 During postflight inspection of the right 
SRB ETA Ring, an area of cork 
approximately 5.5" X 3.0" was noted as 
missing from the aft side, located at the 
center of the web (+Z axis). 

STS-36-B-7 During vostflight inspection of the right 
SRB frustum, the MSFC Trowellable Ablator 
2 (MTA-2) was found with voids at 16 ramp 
locations. 

STS-36-M-1 During postflight inspection of the right 
SRM igniter outer joint, a small area of 
pitting was observed on the I.D. of the 
forward dome boss and on the 0.D. of the 
igniter chamber at 175 degrees. Also, 
cadmium plating was damaged on the 
gask-o-seal at the same location. 

STS-36-M-2 During postflight inspection of the left 
SRM igniter, a material separation was 
observed on the I.D. of the igniter 
adapter plug secondary o-ring. The 
separation measured approximately 0.700" 
in length (33% of o-ring circumference), 
by 0.045" in depth, at a 45 degree angle 
from the tangential plane of the surface. 


MSFC FLIGHT PROBLEMS (Contined) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 

STS-31-B-1 The left SRB aft IEA was dislocated from 
ETA Ring at water impact. 

STS-31-B-2 A varying reduction of preload in 


fasteners existed at the frustum- 
to-ordnance ring interface on the left 
(20 of 296) and right (all) SRB’s. 

STS-31-B-3 The RSS crossover bracket on both SRB’s 
is sooted around the P2 connector jam nut. 
Also, ballooning of the heat shrink tubing 
was observed on one cable in the right SRB 
RSS transition housing. 

STS-31-B-4 The left SRB aft skirt was missing several 
areas of K5SNA over MTA-2 and MTA-2 over 
MTA-2 (ranging from 4" X 10" to 5/8" X 
5/8"). 

STS-31-E-1 During the STS-31 launch (hard-line 
data), three HPOTP strain gages 
indicated erroneous data. 

STS-31-E-2 During the postflight boroscope inspection 
of main engine 2, the pump-end turbine 
outboard static seal was determined to be 
broken and protruding from the seal groove 
at the 10:30-0-clock position. 

STS-31-M-1 During the postflight inspection of the 
right SRM nozzle, the cowl/outer boot ring 
joint was separated, showing a gap of 1.8" 
at 216 degrees decreasing to 0" at 120 
degrees. 

STS-41-E-1 During a postflight leak check on the 
main engine 1 powerhead, a Class II leak 
was found in the main injector ASI 
system. 

STS-41-M-1 During the postflight inspection of both 
the left and right SRM igniters, the outer 
joints vere found to have a blow-hole in 
the putty. Also, cadmium plating damage 
and sooting was observed. 

STS-41-M-2 Abnormal erosion of the internal 
insulation (at the forward edge) was 
observed in both the left and right SRM 
aft dome-to-stiffener and stiffener-to- 
stiffener factory joints. 

STS-38-B-1 Photographic analysis identified debris 
exiting from the base region of both SRB’s 
during the period from 
lift-off + 26 to 40 seconds. 


STS-38-B-2 The forward face of the right SRB ETA 
attachment ring had two areas of Instafoam 
missing. 
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MSFC FLIGHT PROBLEMS (Continued) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 

STS-35-B-1 The three right SRB main parachutes failed 
to disconnect at water impact. 

STS-35-M-1 During the follow-on postflight inspection 


of the left RSRM nozzle joint 3 at TC, a 
1.5-inch gas path was observed through an 
RTV void at 195°, resulting in heat 
effects to the CCP surface and sooting to 
the primary O-ring. 

STS~35-T-1 During photographic review of the STS-35 
astronaut’s pictures of the ET in-flight, 
10 circular TPS divots were observed on 
the Intertank-to-Hydrogen flange. 

STS-37-B-1 Left SRB forward skirt skin panel (aft 
end) buckled on both sides of the systems 
tunnel (-Y axis). 

STS-37-M-1 Postflight inspection of right RSRM S&A 
gasket revealed missing cadmium plating in 
several areas (aft and forward faces) from 
the retainer inside diameter to the 
primary seal cushion. 


STS-37-M-2 Postflight inspection revealed case vall 
of the forvard RSRM segment deflected 
invard. 

STS-39-E-1 Main engine 2 HPOTP secondary seal cavity 


pressure transducer anomaly (LCC 
violation). 


STS-39-M-1 Excess erosion on right RSRM nozzle cowl 
and outer boot ring. 

STS-40 No anomalies. 

STS-43-B-1 The left SRB holddown stud at HDP 7 hung 


up during lift-off, resulting in Yroaching 
along the aft edge of the aft skirt hole 
(on the inboard side) and thread 
impressions on the bore inside diameter. 

STS-43-E-1 During the first launch countdown attempt 
of STS-43 (07-24-91), the ME-3 controller 
(F21) experienced a DCU channel A hold 
without a power loss prior to LO, 
replenish. 

STS-43-E-2 During the post STS-43 disassembly 
inspections at Canoga Park, a first stage 
turbine blade stop tab fracture was found 
on ME-2 (engine 2012) HPFTP 4007R3. 

STS-48-B-1 During SRB recovery operations, retrieval 
personnel noticed that the BSM aeroheat 
shield/hinge assembly and cover (located 
on the upper right position of the BSM 
cluster) was missing from the left SRB. 
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MSFC FLIGHT PROBLEMS 


FLIGHT /ELEMENT/NUMBER NOMENCLATURE 


STS-48-B-2 During postflight inspection of the right 
SRB lower strut, a black mark with flow 
lines was observed at the ET/SRB strut 
segment interface. 

STS-44-B-1 During the SRB recovery operations, the 
retrieval team reported structural damage 
to the left SRB forward skirt, systems 
tunnel, and ETA ring. 

STS-44-B-2 During lift-off of the STS-44 mission, 
tensile strains were recorded from the 
right SRB aft skirt post 4 critical welds 
which measured outside the maximum tensile 
strain data base. 

STS-44-B-3 During postflight inspection of the left 
SRB ETA ring, the aft BSM system A firing 
line cable connector was found with two 
recessed socket contacts. 

STS-44-E-1 An MCC pressure measurement bias (Ch A - 
Ch B = -35 psi) existed on ME-2 (Engine 
2030) over the mainstage interval between 
engine start command (ESC) and 
270 seconds. 

STS-44-M-1 During the retrieval and postflight 
assessment of the left RSRM, varying 
degrees of structural damage were observed 
on the forward and forward center 
segments, as well as the aft and forward 
flanges 

STS-42-T-1 After Er separation from the Orbiter, the 
crew took pictures exhibiting two possible 
divots in the intertank foam acreage. 

STS-42-M-1 During postflight inspection of both the 
left and right RSRM nozzle-to-case joints, 
gas paths were observed through the poly- 
surfide adhesive with erosion and sooting 
of the viper o-rings. Gas penetration on 
the left side was more extensive as blowby 
was observed at the wiper o-ring. 


STS-45 None. 
STS-49 None. 
STS-50-M-1 During the postflight inspection of the 


left RSRM center forward segment TPS, 
three areas of cork were recorded as 
missing on the aft Ground Environment 
Instrumentation (GEI) cork run (station 
1099) at the 180, 186, and 192 degree 
locaticas. 
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MSFC FLIGHT PROBLEMS (Concluded) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 


STS-50-E-1 During the SSME postflight data review of 
ME-3 (Engine 2011), it was determined that 
the HPFTP discharge pressure spiked to 
-10,600 psia at engine start + 219.46 
seconds and immediately recovered. 

STS-50-T-1 During postflight review of the ET-50 
umbilical film and photographs, two areas 
of damage vere observed at the forward 


bipod. 
STS-46 No IFA’s 
STS-47-T-1 During postflight review of the Orbiter 


umbilical camera film, a 14 to 16 inch 
divot was observed on the intertank TPS 
between the left and right bipods. 

STS-47-E-1 During the STS-4/ SSME start and mainstage 
phases, the ME-1 (E-2026) HPOTP secondary 
turbine seal cavity pressure (Channel A) 
exhibited numerous downward spikes. 

STS-52 No IFA‘s. 

STS-53-E-1 At engine start + approx 18.14 seconds, 
SSME-1 (F-20224) registered a Failure 
Identification (FID) on Channel B of the 
HPOTP SSC pressure measurement. Data 
spiking of the measurement vas first 
observed at engine start + 5 seconds and 
continued until engine shutdown. 

STS-53-E-~2 At engine start + 2.9 seconds, the SSME-1 
(E-2024) LPFTP discharge tempercture 
channel A exhibited a single negative 
spike. 

STS-54-M-1 During the postflight data evaluation of 
the right RSRM, a spike was observed in 
the measured chamber pressure at 
67.5 seconds after T-zero. 

STS-54-E-1 During the postflight data evaluation of 
SSME-1 (E-2019), HPOTP (U/N 9409) 
indicated higher levels of vibration than 
expected. 

STS-54-E-2 At engine start + 85.6 seconds, channel A 
of SSME-3 (E-2018) HPOTP SSC pressure 
measurement exhibited a single negative 
spike of 0.6 psia. 

STS-56-T-1 A postflight review of the astronauts’ 
hand-held camera film revealed 
approximately 10 rather large and unique 
divots of the E-54 intertank acreage 
(-Z axis). 
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MSFC FLIGHT PROBLEMS (Conciuded) 


FLIGHT / ELEMENT /NUMBER NOMENCLATURE 


STS-56-M-1 During postflight inspection of the left 
RSRM nozzle-to-case joint, a small, axial 
scratch was observed on the aft dome bass 
primary sealing surface at 55.8 degrees. 

STS-56-B-1 The left SRB aft skirt HDPS plunger and 
spring escaped from the debris containment 
device (DCD) at lift-off. 

STS-56-E-1 During the propellant loading on 4-6-93 
and 4-8-93, both of the SSME-1 (E-2024) 
anti-flood valve (AFV) skin temperature 
measurements read 60 to 70 °F warmer than 
usual. 

STS-55-E-1 During the first launch attemppt 
(3-24-93), a redline exceedance of the 
oxidizer preburner purge system occurred 
at engine start + 1.44 seconds on SSME-3 
(E-2011). The anomaly resulted in an 
on-pad abort of the mission by the RSLS. 

STS-55-E-2 During ascent, the SSME-3 (E-2011) HPFTP 
MCC coolant liner pressure exhibited 
unusual fluctuation of up to 110 psid. 
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ORBITER ATTITUDE TIMELINE 


This section consists of data derived from the as-flown Orbiter attitude 
timelines and crew activity plans for each mission. The data are presented in 
chart form that show the progression of the mission from launch to entry 
interface with the varying Orbiter attitudes (roll, pitch, and yaw) and tne 
time duration in each attitude. The chart also shows the Orbiter'’s velocity 
vector, 1.e, which of the Orbiter’s body axes 1s pointing forward along the 
orbital path. 


The Beta angle, the angle between the sun vector and the orbital plane, is 
also shown for each 12-hour period of the mission. 


The attitude data are omitted for certain Orbiter attitudes, such aa passive 
thermal control (PTC) and solar inertial (SI}, Decause during these maneuvers 
the Crbiterc’s attitude 1s constantly changing. Maneuvers that are generally 
of short duration, e.g. inertial measurement unit alignments, are a!-o omitted 
from this chart. 


The deployment of satellites is noted on the timeline as are certain other 
activites. 


Charts for the STS~9, STS 41-G, and STS 51-F missions are not available for 
this issue, but will be added in the next revision. 


The attitudes in this section are defined with respect to the Shuttle Orbiter 
body axes, a8 opposed to the Shuttle Orbiter structural dimensional axes. 


a. The origin is at the Orbiter’s center of gravity ‘c.g.). 


b. The positive X-axis extends from the c.g. forward through the nose of 
the vehicle parallel to the structural X-axis. 


c. The Z-axis is parallel to the Orbiter plane of symmetry and is 
perpendicular to the X-axis. The Z-axis is positive down with 
respect to the Orbiter fuselage. 


d. The y-body axis completes the right-hand orthogonal system, +¥ is to 
the right. 


BODY AXES 





SOME ne eae ame 


The following is a list of abbreviations and acronyms used in this section: 


ATT Attitude 

DUR Mication 

LV Local Vertical 

MET Mission Elapsed Time 
SI Solar Inertial 


VV Velocity Vector 


BZA Beta angle, angle between the sun vector and the orbital plane. 


8 Theta angle, sun look angle as viewed from cockpit position looking 
forward and up, clockwise viewed from port side. 


% Phi angle, sun look angle as viewed from cockpit position looking 
starboard, as viewed from above. 
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*MISCELLANEOUS SHORT TERM ATTITUDES TO COMPLETE DTO’S. SEE REAL TIME A 
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TABLE 3-I.- 


Mission elapsed 
time, day:hour 


2:12 


3:12 


Beta angle, deg 
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STS-35 BETA ANGLE RANGE 
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TABLE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE 


No. Comment Time, G.m.t./] Mode] Matrix Attitude 
M.E.T. Roll | Pitch Yav 
I {STS-35 Flight |336:00:00:00 |LVLH || 0.00 | 0.00 C.00 
0:06:49:01 
2 jOMS-2 336:07:17:01 {IH MIR601 |119.00 9.00 |348.00 
0:00:28:08 
3 |Bias -ZLV 336:08:11:01 iLVLH 180.00 9.00 75.00 
0:01:22:00 
4 |IMU -Z COAS 336:09:39:14 IIH MIR601 86.00 1192.00 11.00 
0:02:50:13 | 
5 {+X COAS 336:09:56:26 |IH MIR601 4141.00 {122.00 70.00 
0:03:07:25 
6 |BBXRT BRIGHT |336:10:23:01 |LVLH 0.00 {180.00 |309.00 
EARTH 0:03:34:00 
7? \BBXRT ALIGN /|336:10:53:40 [IH MIR601 | 75.00 {302.00 6.00 
#1 0:04:04:39 
8 |OSPCAL #1 336:12:28:01 {IR MIR601 18.00 {205.00 58.00 
0:05: 39:00 
9 }BBXRT ALIGN |336:15:12:26 jIR MIR601 |128.00 }197.00 12.00 
#2 0:08:23:25 
10 |FREE DRIFT 336:15:38:01 {I MIR601 [131.00 {212.00 33.00 
0:08:41:00 
11 |FREE DRIFT 336:15:55:01 {IH MIR601 [141.00 [160.00 [349.00 
0:09:06:00 
12 {FREE DRIFT 336:15:59:31 {IR MIR601 [141.00 [160.00 [342.00 
0:09:10:30 
13 {FREE DRIFT 336:16:05:01 {I8 MIR601 {140.00 [155.00 {320.00 
0:09:16:00 
14 {FREE DRIFT 336:16:11:01 {IB MIR601 {128.00 [129.00 {300.00 
0:09:22:00 
15 |FREE DRIFT 336:16:16:01 JI MIR601 | 78.00 | 80.00 j|295.00 
0:09:27:00 
16 {RETURN TO ATT /336:16:26:01 [IH MIR601 |128.00 |197.00 12.00 
0:09:37:00 
17 |BBXRT BRIGHT |336:16:42:40 |IH MIR601 /242.00 |186.00 {351.00 
OBJECT 0:09:53:39 
18 |OSP CAL 336:17:24:03 jIH MIR601 | 47.00 |267.00 j283.00 
0:10:35:02 
19 |J-F&A 336:19:32:01 JI MIR601 |157.00 1169.00 {340.00 
0:12:43:00 
20 |IMU ALIGN 336:21:51:01 {IH MIR601 |145.00 [176.00 {353.00 
0:15:02:08 
21 |J-F&A 336:21:59:01 JIH MIR601 }|157.00 1169.00 4340.00 
0:15:10:00 
22 {2001-11 337:02:38:01 [IH MIR601 [124.00 0.00 {351.00 
0:19:49:00 
23 |BBXRT ALIGN [337:03:12:40 {IH MIR601 [112.00 | 99.00 [300.00 
#4 0:20:23:39 
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TABLE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (CONT’D) 


No Comment Time, G.m.t./j| Mode! Matrix Attitude 
M.E.T. Roll | Pitch Yaw 

24 42001-12 337:03:51:01 {IH MIR691 | 94.00 | 96.00 35.00 
0:06:49:01 

25 |OSP CAL 337:04:44:50 JI MIR601 | 18.00 }205.00 50.00 
0:21:55:57 

26 10301-11U 337:06:13:45 |LVLH 180.00 0.00 30.00 
0:23:24:44 

27 jOSP CAL 337:06:49:33 IH MIR601 | 18.00 [205.00 50.00 
1:00:00: 32 

28 |3804-10B 337:07:58:59 [IH | MIR601 | 61.00 | 56.00 /290.00 
1:01:09:58 

29 10608-10N 337:08:37:10 [IH MIR601 | 84.00 [236.00 {279.00 
1:01:40:09 

30 19306-12B 337:09:31:34 {IB MIR601 [169.00 | 69.00 [296.00 
1:02:42:33 

31 {0001-1GH 337:10:16:14 JIB MIR601 /345.00 [121.00 [302.00 
1:03:27:13 

32 jOSP CAL 337:11:16:19 |IB MIR601 | 18.00 }205.00 50.00 
1:04:27:18 

33 [0658-10 337:12:22:44 {IH MIR601 {| 62.00 {259.00 {301.00 
1:05:33:43 

34 {8623-198 337213:51:05 iI8 MIRG6O1 [228.00 1165.00 {314.00 
1:07:02:04 

35 [4410-168 337:14:47:31 |IH MIR601 | 55.00 | 83.00 {307.00 
1:07:58:30 

36 §2302-10M 337:15:36:00 |I8 MTR601 j| 95.00 j129.00 {334.00 
1:08:46:59 

37 {INERTIAL HOLD }337:16:03:01 [IH MIR601 | 90.00 1113.00 {320.00 
1:09:14:00 

38 |RETURN TO ATT |337:16:08:26 |IH MIR601 | 95.00 1129.00 {334.00 
1:09:29:25 

39 §9301-11) 337:17:17:55 {IH MIR601 {119.00 | 14.00 {312.00 
1:10:28:54 

40 18116-40B 337:17:49:50 |JIH MIR601 |357.00 |186.00 /351.00 
1:11:00:49 

41 j|OSP CAL 337:18:49:01 jIH MIR601 {171.00 | 48.00 /280.00 
1:12:00:00 

42 }4416-41B 337:19:52:01 |IH MIR601 | 69.00 | 50.00 [290.00 
1:13:03:00 

43 {CRAB ATT 337:20:38:01 {Ik MIR601 | 98.00 | 87.00 22.00 
1:13:49:00 

44 |8424-11H8 337:21:33:01 |IB MIR601 | 23.00 124.00 {290.00 
1:14:44:00 

45 14414-21B 337:21:57:13 {18 MIR601 |108.00 | 93.00 16.00 
1:15:08:12 | 

46 {2717-138 337:23:07:45 [I MIR601 {268.00 [130.00 {307.00 
1:16:18:44 
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TABLE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


No. Comment Time, G.m.t./| Mode] Matrix Attitude 
M.E.T. Roll | Pitch Yav 
47 | OSP CAL 337:23:39:01 [IH MIR601 2.00 {238.00 {321.00 
1:16:50:00 
48 |3227-308 338:00:22:13 JI MIR601 {269.00 1129.00 {295.00 
1:17:33:12 
49 |2609-11W 338:01:18:41 JIH MIR601 {340.00 {176.00 4263.00 
1:18:29:40 
50 {2417-11W 338:01:52:24 {IH MIR601 {268.00 {129.00 [307.00 
1:19:03:23 
51 |FREE DRIFT-IH!/338:03:41:01 /IH MIR601 /|283.00 1141.00 |304.00 
1:20:52:00 
52 |8202-~40B 338:04:05:01 jIH MIR601 j107.00 | 36.00 {316.00 
1:21:16:00 
53 {5116-10U 338:05:01:28 {IH MIR6O01 (142.00 {171.00 [277.00 
1:22:12:27 
54 18415-1158 338:05:46:37 |IB MIR601 {308.00 1126.00 {302.00 
1:22:57:36 
55 14416-20B 338:06:54:50 [IH MIR601 {131.00 j|132.00 {297.00 
2:00:05:49 
56 {2111~-20B 338:07:47:00 |IB MIR601 [94.00 {127.00 [311.00 
2:00:57:59 
57 1}5102~10U 338:08:19:56 JIE MIR601 {149.00 1140.00 {296.00 
2:01: 30:55 
58 14503-10V 338:09:02:40 |IH MIR601 |97.00 [126.00 [312.00 
2:02:13:39 
59 [3749-118 338:10:03:28 {IH MIR601 {272.00 {128.00 {307.00 
2:03:14:27 
60 |9106-10B 338:10:43:49 IIH MIR601 [339.00 1158.00 {290.00 
2:03:54:48 
61 |2881-I 338:11:20:33 {IH MIR601 46.00 1208.00 {343.00 
2:04: 31:32 
62 |IDIN HEATING [338:12:42:11 jIB MIR601 {280.00 {189.00 [316.00 
2:05:53:10 
63 12881-1 338:13:26:11 JI MIR601 46.00 {288.00 [343.00 
2:06:37:10 
64 {3749-12B 338:14:11:55 |IB MIR601 {240.00 | 87.00 j|314.00 
2:07:22:54 
65 |-ZLV NOSE 338:15:22:11 {LVLH 180.00 0.00 90.00 
SOUTH 2:08:33:10 
66 IOSP CAL 338:16:05:50 |IH MIR601 18.00 }205.00 58.00 
2:09:16:49 
67 13805-16B 338:17:13:55 |IH MIR601 [125.00 1125.00 {299.00 
2:10:24:54 
68 [0606-10W 338:17:44:42 {IH MIR601 {102.00 {334.00 [347.00 
2:10:55:41 
69 |3206-~23H 338: 18:56:39 JI MIR601 141.00 {135.00 {296.00 
2:12:07:38 
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TABLE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 








Nea AE ale cai 2p epee 


Comment Time, G.m.t./| Mode| Matrix Attitude 

M.E.T. Roll | Pitch Yav 

2107-20 338:19:24:47 50.00 {234.00 {300.00 
2:12:35: 46 

5108-10U 338:20:17:39 291.00 4114.00 [310.00 
2:13:20:38 

4414-25B 338:21:01:05 100.00 1340.00 [345.00 
22:14:12:04 

2307-21V 338:21:56:31 129.00 1155.00 {279.00 

2:15:07:30 

IDOP TEST 338:22:25:31 97.00 (211.00 29.00 
:15:36:30 

4412-108 $23:16:53 234.00 | 92.00 {312.00 
$16:27:52 

8002-11 :00:35:02 340.00 | 76.00 [296.00 
2:17:46:01 

9305-12U 339:01:28:11 128.00 {356.00 {316.00 
2:18:39:10 

3804-11B 339:02:24:18 134.00 1134.00 {295.00 
2:19:35:09 

2509-108 339:03:09:44 122.00 {304.00 {304.60 
2:20:20:43 

4405-20B 339:04:03:58 60.00 | 55.00 {293.00 
2:21:14:57 

INERTIAL HOLD |339:04:16:01 95.00 | 99.00 {300.00 
2:21:27:00 

IDOP TEST 339:04: 34:01 97.00 {211.00 29.00 
2:21:45:00 

4207-11V 339:05:24:26 125.00 1148.00 {290.00 
2:22:3:35:24 

6106-10U 339:05:51:03 149.00 {140.00 [294.00 
2:23:02:02 

8113-10U 339:06:25: 38 66 00 {135.00 {306.00 

4414-26B 69.00 {176.00 9.00 

4557-10V 217.00 {350.00 84.00 

6216-10U 124.00 {287.00 {283.00 

4557-11V 307.00 {153.00 {280.00 

2302-20V 75.00 | 82.00 {337.00 

-ZLV +YVV 270.00 {270.00 0.00 

22.00 {132.00 {300.00 


TABLE 3~II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont‘d) 


No. Comment Time, G.m.t./| Model Matrix Attitude 
| M.E.T. 
93 }2102-10V 339:13:23:07 JI MIR601 
3:06:34:06 | 
94 |4419-10B 1339:14:22:39 jIH MIR601 
3:07:33:38 
95 15104-1110 339:15:08:38 {IH MIR601 
3:08:19: 37 
96 }2217-11M 339:16:02:01 {IH MIR601 
3:09:13:C0 
97 1IDOP TEST 339:16:34:26 {IH MIR601 
33:09:45:25 
98 14416-21B 1339:17:22:16 {IH iIMIR601 
3:10:33:15 
99 }3705-20B 339:18:10:34 |IH MIR601 
3:11:21:33 
100 |4416-50B 339:19:10:46 [IH MIR601 
ON PRCS | =§3212:21:45 
101 14201-10M 339:19:44:38 IIH MIR601 
3:12:55:37 
102 |FREE DRIFT 339:20:05:01 jIH MIR601 
3:13:16:00 
103 ;ATT hOLD 339:20:11:31 jIH MIR601 
3:13:22:30 
104{RTN TO ATT |339:20:22:01 |IH MIR601 
3:13:33:00 
105 {9304-110U 339:20:41:37 |IH MIR601 
3:13:52:36 
106 |6314-24H 339:21:32:56 {IH MIR601 
3:14:43:55 
107 {2133-10 339:22:13:27 {IH MIR601 
3:15:24:26 
108 {8424-138 339:23:19:56 {IH MIR601 
3:16:30:55 |; 
109 |2801-13H 340:00:24:53 {IH MIR601 
3:2:17:35:52 
110 |4530-10xX 340:01:146:14 {IH MIR601 
3:18:25:13 
111 |2122-10™ 340:01:53:28 {IH MIR601 
3:19:04:27 
112 }7310-10U 340:02:49:21 {IH MIR601 
3:20:00:20 
113 }6205-10U 340:03:20:09 jIH MIR601 
3:20:31°00 
114 |3814-10H 340:04:17:19 {IH MIR601 
3:21:28:18 
115 18415-13H 340:04:55:28 |IH MIR601 
3:22:06:19 
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119 
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TABLE 3-II.- 


Comment 


4413-10H 
9202-110 
3805-118 
4448-10U 
2235-11 
72_5-I0U 
4211-10 
»752-18B 
TDRS COMM 
3115-10 
3805-15B 
-ZLV NS H20 
DUMP 
3752-178 
8424-268 
BBXRT 
0010-118 
8117-228 
6682-11 
8415-238 
8623 
2533-108 
2609-12M 


6232-10U 


STS-~35 AS-FLOWN ATTITUDE TIMELINE 


Time, G.m.t./]| Mode} Matrix 


M.E.T. 


340:05:55:05 


3:23:06:04 
340:06:55:14 
4:00:06:13 
34 :07:33:23 
4:00:44:22 
340:08:34:50 
4:01:45:49 
340:09:03:11 
4:02:14:10 
340:09: 47:56 
4:02:58:55 
340: 10:35:23 
4:03:46:22 


eS 
rOonoe 


oe ¢08 808 s¢ @¢8 se «4 


e 
bad AD bet AD ded AD ped ed ted feet fet et et tt OO bt OS 





neem eS SE ts = iin 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


Roll 
213.00 
37.00 
127.00 
86.00 
342.00 
130.00 
354.00 
272.00 
303.00 
335.00 


1168 .0° 


100.00 
258 .00 
344.00 
106.00 
258.00 
180.00 
153.00 
336.00 
295.00 
201.00 
356.00 
343.00 


(Cont'd) 


Attitude 





Yaw 

8.00 
291.00 
298.00 
57.00 
312.00 
284.00 
329.00 
306 .00 
46.00 
280.00 
31.00 


©9.00 ; 


296.00 
296.00 

8.00 
298 .00 
343.00 
340.00 
350.00 
299.00 
314.00 
23.00 
326.00 


No. 


39 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 


153 


155 
156 
157 
158 
159 
160 


161 


eeemeeeeeee 9 gee eee 9) eee ereineee 9 eee (| oe! Qe er , 


TABLE 3-II.- 


Comment 


6314-110 


8318-110 
6314-12U 
8310-120 
6314-130 
8512-11H 
8606-11 
THERMAL ATT 
2801-148 
9502-1B 
4116-32B 
6105-130 
0301-13 
-ZLV XX 
6105-14U 
2533-18 
1204-408 
THERMAL 
RECOVERY 
4104-1H 
0658-20W 
4416-33B 
0658-21M 
6203-19B 


8116-19B 


Time, G.m.t./] Mode} Matrix 


M.E.T. 


341:03:45:01 


4:20:56:00 
341:04:41:38 
4:21:52:37 
341:05:17:53 
4:22:28:52 
341:06:13:53 
4:23:24:52 
341:06:51:07 
5:00:02:06 
341:09:21:40 
5:02:32:39 
341:12:13:32 
§:05:24:31 
341:15:32:43 
5:08:43:42 
341:16:04:43 
5:09:15:42 
341:16:57:19 
5:10:08:18 
341:18:00:12 
§:11:11:11 
341:18:59:10 
5:12:10:09 
341:19:53:33 
5:13:04:32 
341:20:26:28 
5:13:37:27 
341:21:20:57 
5:14:31:56 
341:22:05:26 
5:15:16:24 
341:23:14:21 
5:16:25:20 
341:23:41:07 
5: 16:52:06 
342:02:42:21 
5:17:43:20 
342:02:07:11 
5:19:10:10 
342:02:42:11 
5:19:53:10 
342:03:56:06 
5:21:07:05 
342:04: 33:42 
§5:21:44:41 


IH 


Ii 
IH 
IH 
IH 
IH 
IH 
I 
I 
I 
I 
TH 
LVLH 
I 
I 
IH 
I 
IH 
IB 
IH 
Ii 
IH 


IH 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


45.00 
3.00 
42.00 
335.00 
89.00 
323.00 
116.00 
201.00 
151.00 
166.00 
180.00 
166.00 
196.00 
42.00 
38.00 
118.00 
140.00 
45.00 
140.00 
170.00 
185.00 


STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 


Attitude 





TABLE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 


No. Time, G.m.t./| Mode| Matrix Attitude 
M.E.T. Roll Pitch Yaw 
162 {2111-113 342:05:48:41 |IH  |MIR601 | 37.00 | 27.0 9.00 
5:22:59:40 
163 342:07:08:09 8.00 1204.00 32.00 
6:00:19:08 
164 342:08:10:01 277.00 |116.00 {321.00 
6:01:21:00 
165 342:08:42:47 59.00 {222.00 42.00 
6:01:53:46 
166 342:09: 36:16 70.00 {217.00 {4552.00 
6:02:47:15 
167 342:11:25:01 180.00 0.00 90.00 
6:04: 36:00 
168 342:11:59:17 93.00 }310.00 1353.00 
6:05:10:16 
169 342:12:55:56 236.00 | 71.00 {330.00 
6:06:06:55 
170 342:13:17:00 48.00 {265.00 {305.00 
6:06: 28:07 
171 342:15:50:01 139.00 {195.00 |349.00 
6:09:01:00 
172 342:17:43:59 144.00 {339.00 [311.00 
6:10:54:58 
173 |18623-14H8 342:18:52:37 206.00 1125.00 0.00 
6:12:03: 36 
174 {3218-108 342:19: 35:31 195.00 1330.00 {340.00 
6:12:46:30 
175 }0010-14H8 342:20:40:18 214.00 | 58.00 j|350.00 
GALILEO 6:13:51:17 
176 13218-208 342:21:06:48 190.00 {317.00 11.00 
6:14:17:47 
177 |8623-11B 342:22:23:29 270.00 | 35.00 64.00 
6:15:34:20 
178 |4421-22B 342:23:01:06 114.00 4155.00 {|313.00 
6:16:12:05 
179 |8282~-41B 342:23:50:51 146.00 |106.00 26.00 
6:17:01:50 
180 |6308-13B 343:00:58:51 194.00 {266.0 60.00 
6:18:09:50 
181 15103-2110 343:01:41:27 107.00 {103.00 j322.00 
6:18:52:26 
182 {5107-120 343:02:32:42 267.00 |253.00 46.00 
183 |5103-22U 343:03:23:01 67.00 | 41.00 [321.00 
6:20: 34:00 
184 (9385-130 343:06:25:17 67.90 |155.00 52.00 


6:23:36:16 
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No. 


RECOVERY 


185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 


TABLE 3-II.- 


Comment 


9319-18B 
4518-13M 
0658-23M 
0510-19B 
3888-19B 
3213-208 
6119-I1U 
6308-14B 
6424-148 
6148-110 
3105-10U 
6119-110 
2235-12 
2217-10 
2102-11¥ 
6308-15B 
8101-24B 
3212-13H 
1284-50U 
8303-11U 
5116-110 


3288-11U 


M.E.T. 


PeiZe1 7233 
343:19:42:35 
72:12:53:34 
343:20:39:58 
7:13:50:57 
343:21:56:59 
7:15:07:58 
343:22:53:02 
7316:04:01 


72:173:25:29 
344:01:11:44 
72:18:22:43 


2:19:01 
7:20:3C:00 
344:04:22:38 
7:21:33:37 
344:04:59:38 
7:22:10:37 





STS-35 AS-FLOWN 





Time, G.m.t./}| Mode 


IH 
IH 
IH 


IH 


1H 
IH 
I 


IH 


3-22 


ATTITUDE 


Matrix 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


MIR601 


IMIR601 


MIR601 


IMIR601 


MIR601 
MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


TIMELINE (Cont'd) 


Roll 
301.00 
20.00 
93.00 
24.00 
340.00 
173.00 
74.00 
78.00 
205.00 
187.00 
55.00 
206.00 
101.00 
205.00 
110.0 
i76.00 
346.00 
350.00 
66.00 
47.00 
45.00 
1.00 
64.00 


Attitude 


Pitch 
90.00 
158.00 
172.00 
198.00 
105.00 
284.00 
244.00 
292.00 
304.00 
273.00 
286.00 
316.00 
339.00 
78.00 
137.00 
29.00 
86.00 
241.00 
86.00 
138 .00 
341.00 
42.00 
91.00 


Yav 


oe Fan a | ee a 


14.00 
20.00 

5.00 
353.00 
336:00 
320.00 
284.00 
306.00 
287 .00 
351.00 
280.00 
317.00 
290.00 
12.00 
281.00 
25.00 
300.00 
298 .00 
307 .00 
336.00 
329.00 
327.00 
24.00 


wt es ee ct hn 


TABLE 3-II.- 







No. Comment 


wate eae eee greeenpro 


208 |IDTO 902 
START 

209 |DTO 902 ROT 
INIT 

210 |DTO 902 ROT 
STOP 

211 |7434-110U 

212 (6216-11 

213 }2109-13M 

214 |3115-11m 

215 

216 |4405-21B 

217 {8227-318 

218 }1112-I08 

219 }4419-10B 

220 |8337-10D 

2211}-ZLV THERMAL 

222 

223 

224 

225 

226 

227 

228 

229 


23013184 ENTRY 


ND ps Ur wWreeNo ; 
Sa Oke SUA OSEeS 


SSRN SESS SSSSeSeaSSSSSSESase 


e¢ 


a2 @¢6 se 68 
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Time, G.m.t./| Mode! Matrix 


MIR601 


MIR601 
MIR601 
MIR601 


MIR601 


MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


MIR601 


MIR601 
MIR601 
NIR601 
MIR601 
MIR601 


CURIO1 


Roll 


a ne ne 


188.00 
113.00 
180.00 

28.00 

13.00 

83.00 
339.00 
180.00 
158.00 
280.00 
183.00 
163. 
280. 
100. 
313. 
100. 

45. 
344, 

15. 

86. 


124. 


8$8 8S 8S SEBS S SB 


285. 


a" 
© 
© 


Attitude 





STS-35 AS~FLOWN ATTITUDE TIMELINE (Concluded) 


44.00 
0.00 
65.00 
30:00 
2.00 
335.00 


30.00 


336.00 
297.00 
49.00 
19.00 
277.00 
70.00 
29.00 
70.00 


61.00 


1352.00 


44.00 
11.00 
56.00 
357.15 
358.63 


TABLE 3-III - STS-37 AS-FLOWN TIMELINE 


MET 

(HRS: MIN) 
0:00 - 1:30 
1:30 - 19:47 
19:47 - 20:10 
20:10 - 22:37 
22:37 - 24:40 
24:40 - 25:03 
25:03 - 30:44 
30:44 - 43:17 
43:17 - 47:04 
47:04 - 49:50 
49:50 - 52:13 
52:13 - 54:15 
54:15 - 54:43 
54:43 - 56:50 
56:50 - 57:00 
57:00 — 58:10 
58:10 - 95:14 
95:14 - 100:32 
100:32 - 113:37 
113:37 - 116:22 
116:22 - 124:30 
124:30 -— 134:32 
134:32 - 135:45 
135:45 - 139:42 
139:42 - 142:13 

143:01 

143:02 


DURATION 
(HRS: MIN) 


4330 
18:17 
223 
2:27 
2:03 
723 
5:41 
12:23 
3:47 
2:46 
2:23 
2:02 


2:07 
210 
1:10 
37:04 
5:18 
13:05 
2:45 
7:08 
10:02 
1:13 
3:57 
2:31 


ATTITUDE/EVENT 


Ascent 

-ZLV Nose North 

+X COAS CAL 

-~ZLV Nose North 

Biased -ZLV (Nose Pitched Down 6°) 
AMOS HES Attitudes (Biased Nose SI) 
~ZLV Nose North 

-ZLV Nose South (Water Dump Attitude) 
Biased +ZSI 

Nose SI (Rolled CW 89°) 

Nose SI (Rolled CW 266°) EVA Attitude 
Nose SI (Rolled CW 89°) 

GRO Deploy Attitude 

GRO Separation Attitude 

~XLV -ZVV Target Track 

Biased ZLV XVV (Water Dump Att) 
-ZLV Nose North 

DTO 822 (Tail Earth, Bay South) 
-ZLV Nose North 

-~XSI (Radiator Cold Soak) 

Deorb‘t Burn Att (Waived Off) 

-ZLV Nose North 

-ZLV Biased -YVV 

-XSI (Radiator Cold Soak) 

Deorbit Burn Attitude 

Entry Interface 

Touchdown 
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BAER, 


TABLE 3-IV. - STS-39 BETA ANGLE RANGE 








Mission elapsed Beta angle, deg 


time, day:hour 


-40 
~38 
-35 
-32 
-29 
-25 
~21 
-17 
-13 


On AUS WN © 


SSSSSSES8S 
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TABLE 3-V ~- STS-39 AS-FLOWN ATTITUDE TIMELINE 
























































No. Comment Time, G.m.t./]| Mode | Matrix Attitude 
M.E.T. j Yaw 

1 STS-39 FIN 118:00:00:00 LVLH 0.00 
CYC 0:11:33:14 

2 OMS-2 118:12:08:14 | IH MIR601 254.00 124.00 356.00 
0:00:35:00 

3 -ZLV +YVV 118:12:56:32 LVLH 180.00 0.00 90.00 
0:01:23:18 

4 IMU ALIGN Al {§118:14:17:13 IH MIR601 312.00 151.00 | 43.00 
0:02:43:59 

5 +ZSI1 118:14:37:54 | IH MIR601 257.00 328.00 305.00 

6 -ZSI IH MIR601 103.00 147.00 55.00 

7 +ZSI IH MIR601 256.00 327.00 305.00 

8 -ZLV +YVV LVLH 180.00 0.00 90.00 

9 |-ZSI IH MIR601 105.00 145.00 55.00 

10 |IMU ALIGN Al If MIR601 | 312.00 151.00 43.00 

11 |PQO02 QRAM LVLH 25.00 180.00 90.00 

12 {FREE DRIFT LVLH | MIR601 25.00 180.00 90.00 

13 |]-ZLV +YVV LVLH 180.00 0.00 90.00 

14 |PU03 CRAB IH MIR601 17.81 334.07 341.03 

| NEB 1 

'15 |}CRAB NEB 2 :01:27:21 IH MIR601 17.69 333.67 342.31 
0:13:54:07 

16 |CRAB NEB 3 119:01:30:21 IH MIR601 17.57 333.27 343.59 
! 0:13:57:07 

17 |CRAB NEB 4 119:01:33:21 IH MIR601 17.46 332.88 344.87 
0:14:00:07 

18 |CRAB NEB 5 119:01:36:21 IH MIR601 17.37 332.49 346.15 
0:14:03:07 

19 |CRAB NEB 6 119:01:39:33 IH MIR601 14.90 334527 343.59 
0:14:06:19 

20 |CRAB NEB 7 119:01:42:21 IH MIR601 16.24 333227 343.59 
0:14:09:07 

21 {CRAB NEB 8 119:01:45:21 IH MIR601 17.57 333.27 343.59 
0:14:12:07 

22 |CRAB NEB 9 119:01:48:21 IH MIR601 18.90 333.27 343.59 
0:14:15:07 

23 |CRAB NEB 10 119:01:51:21 IH MIR601 20.24 333.27 343.59 


0:14:18:07 
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No. 


24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


46 


TABLE 


Comment 


PUQZA GAL CTR 
CRAB NEB 3 
PFU0O2B SCO-X1 
PUO2B PERSCL 
PUO2B CYG X-2 
-ZLV -YVV 


PC10 GGS 


PC10 GGS 
PFO? WIGHT 


PRCS 
PLO2G CYG X-1 


IMU ALGN +X 
COAS 


-ZLV +YVV 

PC11F-B GGN 

PCS: BIAS 
-ZLV 

PC3GA +ZLV MM 


PQO4 QRAM 


3-V - STS~39 AS-FLOWN ATTITUDE TIMELINE (Cont‘d) 


Time, G.m.t./ 


M.E.T. 





119:02:19:54 
0:14:46:40 
119:03:01:07 
0:15:27:53 
119:03:35: 39 
0:16:02:25 
119:04:27:14 
0:16:54:00 


1119:05:22:14 


0:17:49:00 
119:05:57:54 
0:18:24:40 
119:07:33:14 
0: 20:00:00 
119:09: 42:06 
0:22:08:52 
2:34:03 

a0: 49 


11 


a Cree cr. 


11 
11 
11 
11 
11 
11 
11 
11 


a tay 
ss 
S 


tad 


SGP eDOCS lSSSsaercs s 
&NWHMW Wr DBOADBWEN & NwWons 


9: 
0: 
9: 
1: 
9: 
1: 
9: 
1: 
9: 
1 Ee 
9: 
a Ee 
9: 
1: 
9: 
1: 
9: 
1: 
120: 
1: 
120: 05: 20:24 

1:17:47:10 
120:07:13:14 

1:19:40:00 
120:12:49:14 

2:01:16:00 
120:13:58:14 

2:02:25:00 
120:14:33:14 

2:03:00:00 


I 


| 1H 


Ii 


I 


TH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


IH 


LVLH 


LVL# 


LVLH 


I 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


Matrix 


MIR601 
MIR601 
MIR601 
MIR601 


MIR601 


MIR601 


MIR601 
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Attitude 


0.00 


268.00 | 


180.00 
268.00 
135.00 
75.94 
267.00 
268.00 
180.00 
333.00 

0.00 
266.00 
180.00 

0.00 
268 . 00 
90.00 

0.00 


180.09 


Yaw 

13.82 
343.59 

27.65 
356.36 
317.17 


270.00 


90.00 
2.00 
0.00 


327.22 


90. 


S 


300.00 
90.00 
358.00 
90.00 
90.00 
358.00 
74.00 
270.00 


90.00 


No. 


4) 


48 


56 


57 


TABLE 3-V - STS-39 A3-FLOWN ATTITUDE TIMELINE (Cont'd) 


Comment 


PC11A-D GGN 
PC36B 

'-ZLV +YVV 
PC13-11E GGN 
PC61 +ZLV NN 
PC3/ -ZSI 
PQO4 QRAM 
IMU ALIGN Bl 
SPAS PRE- 


DEPLOY 
IBSS DEPLOY 


DEPLOY-SEP 





Time, G.m.t./ 


M.E.T. 





120:16:15:14 
2:04:42:00 
120: 20:02:14 
2:08:29:00 
120:20:37:14 
2:09:04:00 
120:22:12:24 
2:10:39:10 
121:01:50:34 
2:14:17:2G6 
121:02:42:14 
2:15:09:00 
121:03:12:04 
2:15:38:50 
121:05:03:14 
2:17:30:00 
121:05:23:14 
2:17:50:00 
121:07:14:14 
2:19:41:00 
121:08:24:14 
2:20:51:00 
121:08:48:14 
2:21:15:00 
121:08:54:14 
2:21:21:00 
121:09:34:14 
2:22:01:00 
121:10:33:14 
2:23:00:00 
121:12:43:00 
3:01:09: 46 
121:12:53:00 
3:01:19: 46 
121:13:13:14 
3:01:40:00 
121:16:33:14 
3:05:00:00 
121:16:48:14 
3:05:15:00 
121:18:51:14 
3:07:18:00 
121:18:59:14 
3:07:26:00 
121:20:23:00 
3:08:49: 46 


LVLH 


IH 


LVLH 


LVLH 


LVLH 


TH 


LVLH 


TH 


I 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


IH 


LVLH 


TH 


LVLH 


LVLH 


Matrix 


MIR601 


MIR601 


MIR601 


MIR601 


MIR601 
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0.00 
0.00 
0.00 
0.00 
353.00 
0.00 
212.00 
0.00 


0.00 


Attitude 


268. 


213% 
180. 
304. 
180. 

90. 

90. 
270. 
270. 
270. 
270. 
270. 
270. 


270. 


316 


270. 
270. 
270. 


270. 


00 


00 


29 
00 
00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


~ A a a Ce ey 


Yaw 


358. 
292. 


90. 


358 


270. 
339. 
90. 


21. 


270. 
270. 
270. 
90. 
45. 


90. 


65 


90. 


90. 


Oe RTF SF ates gg ine thE irra cata = me A 
. 


223828328388 8 


00 


47 


00 


-00 


=) 
© 


00 


00 


-00 


00 


ae ct i i th Oe er ett ia tell 


TABLE 3-V - STS-39 AS-FLOWN ATTITUDE 


Comment 


NOP3 


PRCS OBS ATT 
MCP3 


VNP3 


Fie | 





Time, G.m.t./ 


M.E.T. 


720:42:14 
:09:309:00 
221:02:14 
:09:29:00 
¢21:17:14 
:09:44:00 
221:23:00 
7:09:49: 46 
:21:30:00 
709: 56: 46 
221:34:14 
:10:01:00 
221:46:14 
:10:13:00 
:21:57:00 
2:10:23: 46 
:22:04:00 
:10:30:46 
:22:08:14 
>10:35:00 
2:22:17:14 
:10:44:00 
:22:21:00 
10:47:46 
:22:31:00 
£10:57: 46 
:22:38:00 
7:11:04: 46 
722:43:00 
2:11:09: 46 
722:55:00 
211:21:46 
:23:05:00 
211:31:46 
:23:12:00 
°11:38:46 
2:23:32:14 
211:59:00 
:02:00:14 
214:27:00 
:02:05:44 
£14:32:30 
305:29:54 
217:56:40 
:05:48:04 
:18:14:50 


Matrix 


MIR601 


MIR601 


MIR601 





3-31 


TIMELINE (Cont'd) 


52.00 
277.00 
52.00 
52.00 
52.00 
308.00 
52.00 
52.00 
52.00 
308 .00 
52.00 
52.00 
52.00 
52.00 
308 . 00 
52.00 
52.00 
52.00 
0.00 
180.00 
0.00 
132.00 


0.00 


Attitude 


320.00 
311.00 
320.00 
320.00 
320.00 
320.00 
320.00 
320.00 
320.00 
320.00 

00 


320. 


320.00 | 


320.00 
320.00 
320.00 
320.00 
320.00 
320.00 
270.00 
113.00 
270.00 
322.00 
270.00 


RE SST FEE EP Ge EE VO 


Yaw 
289 .Q0 
287.00 
289.00 
289.00 
289.00 

71.00 
289.00 
289.00 
289.00 

71.00 
289.00 
289.00 
289 .00 
289.00 

71.00 
289.00 
289.00 
289.00 


90.00 


90.00 
58.00 
0.00 


Ne ee” 


No. 


94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 


106 


108 
109 
110 
1li 
112 
113 


114 


TABLE 3-V - STS~39 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 


Comment 


TNF 


-Z TGT TRK 


+YLV -~ZVV 


OMS OBS ATT 


NNF 

OP4 

NOP4 

VNP4 

GPS 

NOP5 

+YLV -ZVV 


NSR5 


CIV OBS ATT 


~YLV -ZVV 


OPC MPC 


-YLV -ZVV 


-YLV -ZVV 


NOPC 


-YLV -ZVV 


MCC 


-Z TGT TRK 


TI 


Time, G.m.t./ 
M.E. 


122: 


122: 
122: 
122: 
122: 
122: 
129: 
122: 
122: 
122: 
122% 
122: 
122: 
122: 
122: 
122: 


122: 
09: 


T. 


2:27:44 
254:30 
7:35:34 
2:02:20 
227334 
54:20 
2:42:24 
:09:10 
257:14 
:24:00 
204:14 
2:31:00 
7:08:25 
[3911 
2:10:04 
2:36:50 
7:29:00 
7:55:46 
£33:24 
:00:10 
244:14 
2:11:00 
255:14 
3:22:00 
324:38 
751:21 
2:04:57 
231:43 
2:05:27 
32:00 
2:22:19 
7:49:05 
7$41:14 
7:08:00 
353:14 
7:20:00 
719:34 
7:46:20 
2:24:14 
:51:00 
235:44 
7:02:30 
7:56:44 
223:30 
: 33:00 


59:46 


Iii 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


LVLE 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


IH 


LVLH 


IH 


LVLH 


TH 


LVLE 


TH 


LVLH 


LVLH 


MIROO1 


MIR601 


MTR601 


MIR6O1 


MIR601 


3-32 


Attitude 


320.00 
320.00 
320.00 
320.00 
320.00 
320.00 
320.00 
270.00 
270.00 
180.00 
270.00 

33.00 
270.00 
276.00 
270.00 

19.00 
270.00 
148.00 
270.00 


268.50 


Yaw 


340. 


270. 
289. 
289. 


289. 


71 


289. 
289. 
71. 
270. 
270. 
290. 
90. 
259. 
90. 
296. 
90. 
349. 
90. 


69. 


OO 


. 006 


00 
OO 
00 


00 


-00 


00 


00 


00 
00 
00 


00 


00 


00 
O00 
00 


00 


- 90 


- 00 


el 











117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 


138 





TABLE 3-V ~ STS-39 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 





Comment Time, G.m.t. 
M.E.T. 
“1SPAS RETRIEVE /122:22:11: 
4:10:38: 
-ZLV -YVV 122:23:33: 
4:12:00: 
PV10 123:01:36: 
4:14:03: 
PFO6 123:01:58: 
4:14:25: 
123:03:27: 
4:15:54: 
|PFO20 123:04:17: 
4:16:44: 
PQO4 123:05:13: 
4:17:40: 
PF10 123:06:13: 
4:18:40: 
PFO2B 123307 = 72: 
4:19:48: 
-ZLV +YVV 123:08:01: 
4:20:28: 
HA2 123:10:32: 
4:22:59: 
CIRC2 123:11:25: 
4:23:52: 
CRO A DEPLOY |123:11:43: 
5:00:10: 
SPAS ACS INIT /123:12:36: 
5:01:03: 
BORESIGHT B- |123:14:03: 
5:02:30: 
HWIR EARTH- 123:15:13: 
SWEEP 5:03:40: 
EARTHSCAN SSP /123:15:48: 
5:04:15: 
NO EARTHLIMB /123:16:28: 
5:04:55: 
AURORA 123:16:43: 
5:05:10: 
STRAPDOWN 123:17:28: 
5:05:55: 
SPATIAL RES 123:17:53: 
5:06:20: 
GROUND TRUTH /|123:18:33: 
5:07:00: 
GROUND TRUTH /123:19:01: 
5:07:28: 


00 


LVLH 


LVLH 


LVLH 


Ii 


LVLH 


I 


LVLH 


LVLH 


I 


LVLH 


IH 


TH 


LVLE 


IH 


TH 


LVLH 


LVLH 


Matrix 


MIR601 


MIR601 


| MIR601 


MIR601 


MIR601 


MIR601 


MIR601 









MIR601 
| MIR6C1 
MIR601 


MIR601 


3-33 


180. 
90. 
249. 
25. 
201. 
! 25. 
90. 
357. 
180. 
73. 


282. 


86. 
312. 
23. 


223. 


00 


Attitude 


270. 


327. 


178. 


180. 


286. 
110. 
270. 
180. 

26. 
106. 


161. 





.00 


00 


-65 
-00 


00 


00 
00 


83 


S 


270. 
47. 


90. 


61. 
90. 
321. 
23. 
90. 


37. 
341. 
352. 

10. 

10. 
358. 
332 

31. 


323. 


00 
-00 


00 


64 


00 


S 


.00 


17 


00 
00 


63 


-05 


39 


10 


No. 


139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 


161 


TABLE 3-V - STS-39 AS-FLOWN ATTITUDE 


Comment 


-ZLV -YVV 


EARTHSCAN SSP 


RAD FuINT 


CRO A OBS ATT 


-ZLV NS 


HA2 BURN ATT 


LVLH HOLD HA2 


CIRC 2 BURN 
ATT 
STRAPDOWN 


EARTHLIMB 
BORESIGHT B 


ATT 
OFVR 


OFVR SCAN MNR 


MWIR ELMB 
TERM 
MWIR EARTH- 
SWEEP 

CIV OPS 


STRAPDOWN RMS 


IMU ALIGN Al 
ORBITER 
ENVIRON 
TAILGLOW 
-ZLV +YVV 
RAM VIEWING 


PFO3 AURORA 





—_ rein 


Time, G.m.t./ 


M.E.T. 


123:19:19:44 
5:07:46:30 
123:20:15:14 
5:08:42:00 
123:21:03:14 
5:09:30:00 
123:21:43314 
5:10:10:00 
123:22:16:14 
5:10:43:00 
123:23:12:14 
5:11:39:00 
123:23:16:14 
5:11:43: ‘0 
123:23:57:14 
5:12:24:00 
124:00:18:14 
5:12:45:00 
124:01:33:14 
5:14:00:00 
124:04:23:34 
5:16:50:20 
124:05:16:34 
5:17:43:20 
124:05:51:54 
5:18:18:40 
124:06:01:44 
5:18:28: 30 
124:07:16:44 
5:19:43:30 
124:08:51:14 
5:21:18:00 
124:09:53:14 
5:22:20:00 
124:10:28:14 
5:22:55:00 
124:10:53:14 
5:23:20:00 
124:11:28:14 
5:23:55:00 
124:12:23:14 
6:00:50:00 
124:13:58:14 
6:02:25:00 
124:16:13:14 
6:04:40:00 


Mode 


LVLH 


LVLH 


IH 


LVLH 


LVLH 


IH 


LVLH 


IH 


Ii 


LVLH 


IH 


TH 


IH 


LVLH 


LVLH 


LVLH 


TH 


I 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


Matrix 


MIR601 


MIR601 


MIR601 


MIR601 


MIR601 
MIR601 


MIR601 


MIR601 


MIR6O01 


3-34 


Roll 
180.00 
23.00 
342.00 
179.00 
180.00 
253.00 
178.00 
106.00 
96.20 
282.00 
212.76 
54.88 
198.37 
282.00 
310.00 
339.00 
135.24 
312.00 
100.00 
270.00 
180.00 
270.00 


180.00 


TIMELINE (Cont’d) 


Attitude 
Pitch 


0.00 
151.00 
23.00 
268.00 
0.00 
140.00 
355.00 
319.00 
49.78 
180.00 
175.77 
292.56 
107.40 
180.00 
105.00 
290.00 
284.55 
151.00 
272.90 
285.00 
0.00 
270.00 


270.00 


Yaw 
270.00 
346.00 


358.00 


90.00 
71.00 
348 .00 


289.00 


10.00 
55.18 
319.51 
37.50 
10.00 
340.00 


28.50 


43.00 


346.00 


90.00 


TABLE 3-V - STS-39 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 










No. Comment Time, G.m.t./| Mode | Matrix Attitude 
M.E.T. 

162{SCO X-1 124:17:28:14 MIR661 
6:05:55:00 






































































































163 |PUO2A CENX-3 [124:18:51:14 MIR601 
6:07:18:00 
164}PU02A GAL 124:19:33:14 MIR601 
CENTER 6:08:00: 00 
165 }PUO2A CENX-2 1124:20:18:34 MIR601 
6:08:45:20 
166 |PFUO2B SCO-X1 |124:22:14:44 MIR601 163.54 185.15 
6:10: 41:30 
167 |}PUO2ZA GS1124 |124:23:17:14 MIR601 87.66 202.57 
6:11:44:00 
168 |PFU02B CYG 124:23:55:14 MIR601 | 224.79 205.79 
X~1 6:12:22:00 
169 |PFUO2B GAL 125:01:18:14 MIR601 179.27 274.22 
CTR 6:13:45:00 | 
170 |PUO2B 125:02:20:14 MIR601 87.77 202.19 
6:14:47:00 
171 | PFUO2B 125:02:58:14 MIR601 | 244.78 225.59 
6:15:25:00 
172 |PFO2ZA 125:03:50:14 MIR601 87.74 202.28 
6:16:17:00 
173 |GGN 125:04: 38:14 240.00 268.00 
6:17:05:00 
174 }PFO2B 125:05:45:44 MIR601 | 275.07 120.50 
6:18:12:30 
175 |PFUO2B 125:06:49:14 MIR601 276.32 28.15 
6:19:16:00 | 
176 |PQOS 125:08:16:14 295.00 270.00 
6:20:43:00 
177 }PQ04 125:09:05:44 25.00 180.00 
6:21:32:30 
178 {IMU ALIGN Bl [125:10:43:14 MIR601 291.00 304.00 
6:23:10:00 
179 |PF14 125:11:03:14 MIR601 | 296.52 152.24 
6:23:30:00 
180 |GGS 125:11:38:14 120.00 260.00 
7:00:05:00 
181])PQ04 QRAM 125:13:23:14 25.00 180.00 
7:01:50:00 
182 |PF13 125:14:55:14 MIR601 211.01 38.33 
7:03:22:00 
183 JAIS THRSTR -Z)125:15:33:14 90.00 100.00 
7:04:00:00 
184 |TDRS ATT 125:16:08:14 MIR601 352.00 302.00 | 
7304:35:00 























































































































































































































3-35 


note ee re ere oe 


Yaw 
18.27 
9.51 
27.79 
59.01 
23.33 
18.50 
351.47 
330.82 
12.38 
358.20 
13.85 
358.00 
67.38 
12.20 
0.00 
90.00 
21.00 
329.79 
2.00 
90.00 
354.88 
350 .00 


42.00 


No. 


185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 


TABLE 3-V - STS-39 AS-FLOWN ATTITUDE 


Comment 


PQO4 QRAM 


PFO2B CHAMLN 


PQO4 QRAM 
-ZLV MS 


ORB ADJUST 


MOON CAL 


UVLIM SCAN 
START 
UVLIM SCAN 
ROTR 
SKIRT CVF 
START 


SKIRT CVF ROT 


SKIRT CVF ROT 


GGN 


SKIRT CVF 
LVLH 
UVLIM LIMB 
SCAN 
UVLIM LIMB 
ROTR 


125:18:03:14 





Time, G.m.t./ 


M.E.T. 





7:06:30:00 


125:19:07:14 


7:07:34:00 


125:19:58:14 


7:08:25:00 


125:20:43:14 


7:09:10:00 


125:22:25:44 


7:10:52:30 


125:22:43:14 


7:11:10:00 


125:22:53:35 


7:11:20:21 


125:23:40:14 


7:12:07:00 


125: 23:53:32 


73:12:20:18 


125:23:54:14 


7:12:21:00 


126:00:10:10 


7:12:44:56 


126:00:23:17 


72:12:58:03 


126:01:09:14 
72:13:36:00 | 
126:01:25:42 


72:13:52:28 


426:01:43:54 


7:14:10:40 


126:01:52:59 


7:14:19:45 


126:02:50:03 


7:15:16:49 


126:02:58:44 


7:15:25:30 


126:03:06:19 


7:15:33:05 


126:03:22:43 


7:15:49:29 


126:03:32:44 


7:15:59:30 
¢25: 





Matri - 


MIR601 


MIR601 


MIR601 


MIR6O1 


MIR601 


MTR601 


MIR601 


MIR601 


MIR601 


MIR601 


3-36 


268 .00 

0.00 
15.00 
180.00 
240.00 
180.00 
180.00 


282.89 


TIMELINE (Cont'd) 


Attitude _ 








Yaw 
90.00 
35.26 
0.00 
90.00 
314:00 
0.00 
0.00 
37.00 
274.00 
13.00 
0.00 
1.00 
57.08 
340.00 
0.00 
18.00 
0.00 
270.00 
0.00 
358.00 
0.00 
10.00 


336.70 


ra Y 


No. 


208 
209 
210 
211 
212 
213 
214 
215 
216 


217 


218 {MM 303 ENTRY 


219 |MM 304 ENTRY 


TABLE 3-V - STS-39 AS-FLOWN ATTITUDE TIMELINE (Concluded) 


Comment 


CANCEL 
SKIRT NOON 
CAL 
MPEC DEPLOY 

MPEC SEP 
-ZLV +YVV 
TAIL SUN 

D-O IMU 
ALIGN 
D-O IMU 
VER1 F 
COMM ATT 


DEORBIT 








126:07:09:14 
7:19:36:00 
126:07:33:14 
7:20:00:00 
126:08:08:14 
7:20:35:00 
126:08: 46:04 
7:21:12:50 
126:09:13:14 
7:21:40:00 
126:12:43:14 
8:01:10:00 
126:14:59:14 
8:03:26:00 
126:15:14:14 
8:03:41:00 
126:15:33:14 
8:04:00:00 
126:17:25:14 
8:05:52:00 
126:17:57:59 
8:06:24:45 
126:18:18:30 
8:06:45:16 
































IN 
IN 
LVLH 
IH 
LVLH 
IH 
I 
IH 
I 
I 
IH 


LVL# 


Matrix 


MIR601 


MIR601 


MIR601 


MIR601 
MIR601 
MIR601 


MIR601 


MIR601 


CUR101 


3-37 


Attitude 





Yaw 
305.00 
319.00 
270.00 

46.00 

90:00 
322.00 

21.00 
319.00 

61.00 

40.00 

5.30 


358.66 


TABLE 3-VI - STS-40 AS-FLOWN TIMELINE 


MET DURATION 

(HRS : MIN) (BRS: MIN) ATTITUDE/EVENT 
0:00:00 - 0:01:28 1:28 Ascent 
0:01:28 - 0:02:55 1:27 -ZLV +YVV (Top Earth, Nose South) 
0:02:55 - 0:11:04 8:09 Biased -YLV -ZVV (R=90, P=180, Y=60) 
0:11:04 - 0:12:27 1:23 -ZLV -YVV 
0:12:27 - 0:20:05 7:38 +XLV -YVV 
0:20:05 - 0:22:37 2:32 -ZLV +YVV 
0:22:37 - 1:08:35 9:58 Biased -YLV -ZVV 
1:08:55 - 1:09:56 1:21 +ZLV -YVV (Water Dump) 
1:09:56 - 1:10:30 0:34 HUD (DTO 785) 
1:10:30 - 1:13:07 2:37 ~ZLV ~YVV 
1:13:07 - 1:20:05 6:58 +XLV -YVV 
1:20:05 ~ 1:22:41 2:36 ~ZLV +YVV 
1:22:41 - 1:23:54 1:13 Biased -YLV -ZVV 
1:23:54 ~ 2:02:19 2:25 -ZSI (Top Sun) 
2:02:19 - 2:06:07 3:48 Biased -YLV -ZVV 
2:06:07 - 2:07:23 1:16 Biased -YLV -XVV 
2:07:23 - 2:08:41 1:18 -ZSI 
2:08:41 - 2:10:15 1:34 +ZLV +YVV (Water Dump) 
2:10:14 - 2:13:07 2:52 -ZLV -YVV 
2:13:07 - 2:19:57 6:50 +XLV -YVV 
2:19:57 - 2:20:55 0:58 -ZLV -YVV 
2:20:55 ~ 2:22:28 1:33 +ZLV +YVV (Water Dump) 
2:22:28 - 3:08:58 10:30 Biased -YLV -ZVV 
3:08:58 - 3:10:47 1:49 -ZLV +YVV 
3:10:47 ~ 3:14:07 3:20 -ZLV -YVV 
3:14:07 - 3:19:43 5:36 +XLV -YVV 
3:19:43 - 3:20:59 1:16 -~ZLV -YVV 
3:20:59 - 3:22:17 1:17 -ZLV +YVV (WATER DUMP) 
3:22:17 - 4:08:15 9:58 BIASED -YLV -ZVV (TDRS COMM) 
4:08:15 - 4:10:54 2:39 +ZLV +YVV (WATER DUMP) 
4:10:54 - 4:12:05 1:11 ~ZLV -YVV 
4:12:05 - 4:20:44 8:39 +XLV -YVV 
4:20:44 - 4:22:44 2:00 CREW CONF ATT (R281 P322 Y323) IH 
4:22:44 - 5:08:37 9:53 BIASED -YLV -ZVV 
5:08:37 - 5:09:22 0:45 HUD (DTO 785) 
5:09:22 - 5:11:43 2:21 -ZLV +YV¥ (WATER DUMP) 
5:11:43 - 5:21:06 9:23 BIASED +XLV -YVV 
§:21:06 - 5:22:37 1:31 -ZLV +YVV (WATER DUMP) 
5:22:37 - 6:00:30 1:53 -ZLV -XVV (OEX OARE) 
6:00:30 - 6:01:42 1:12 -ZLV -YVV 
6:01:42 - 6:02:45 1:03 BIASED +XLV -YVV 
6:02:45 - 6:04:05 1:20 +XLV +ZVV 
6:04:05 - 6:07:10 3:05 -ZLV -YVV 
6:07:10 - 6:08:34 1:24 -ZLV +YVV (WATER DUMP) 
6:08:34 - 6:09:32 0:58 HUD (DTO 785) 
6:09:32 ~- 6:11:05 1:33 -ZLV +YVV 
6:11:05 - 6:21:09 10:04 BIASED +XLV -YVV 


3-38 


TABLE 3-VI - STS-40 AS-FLOWN TIMELINE (concluded) 


MET 
(HRS:MIN) 
6:21:09 - 6:22:37 
6:22 ~ - 7:08:38 
7:08:58 - 7:09:29 
7:09:29 - 7:11:37 
7tlys37 = 7:21:34 
7:21:34 - 8:00:14 
8:00:14 - 8:09:06 
8:09:06 - 8:11:07 
8:11:07 —- 8:19:41 
8:19:41 - 8:21:17 
8:21:17 - 8:22:16 
8:22:16 - 9:01:17 
9:01:43 
9:01:15 


DURATION 
(HRS: MIN) 


~— 


Om © WHOM © OO & 
= 
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:28 
701 
:51 


ATTITUDE/EVENT 


-ZLV +YVV (WATER DUMP) 

BIASED -YLV -ZVV (TDRS COMM) 
HUD (DTO 785) 

-ZLV +YVV (WATER DUMP) 

BIASED +XLV +YVV 

-ZLV +YVV (WATER DUMP) 

BIASED -YLV -ZVV (TDRS COMM) 
-ZLV +YVV 

BIASED +XLV +YVV 

~XSI (RADIATOR COLDSOAK) 

+XSI (PLBD SEAL CONDITIONING) 
IMU ALIGN AND VERIFY/DECRBIT BURN 
ATT. 

ENTRY INTERFACE 

TOUCHDOWN 
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Mission elapsed time, 





TABLE 3-VII.- STS-48 AS-FLOWN ATTITUDE TIMELINE 


day : hour: minute 
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Attitude/Event 


Ascent 

OMS-2 maneuver attitude 
~ZLV +XVV 

IMU align PR Al 

~ZLV -XVV 

IMU align PR A2 

+X COAS calibration 
-ZLV +YVV 

-ZLV -XVV 

-ZLV +YVV (water dump) 
IMU -Z COAS calibration 
-ZLV -XVV 

RCS i LVLH 

RCS 1 inertial 

RCS 2 

-ZLV -XVV 

-ZLV +YVV (water dump) 
IMU align PR A2 

+X COAS calibration 
-ZLV -XVV 

IMU align PR Al 

-ZLV +YVV (water dump) 
-ZLV -XVV 

UARS Deploy Sep 1 

SC TRK to RBAR 

"FLY NAVY" ROTR 

"FLY AROUND" IH 

"FLY A SQUARE" ROTR 
Biased -~-YLV +ZVV 

-ZLV +YVV (water dump) 
GG Bay South 

Avoidance burn 

GG Bay South 

Biased ~ZLV +YVV (water dump) 
-ZLV +YVV 

FCS Checkout PT2 

-ZLV +YVV 

RCS Hot fire 

-ZLV +YVV 

TDRS KU-band comaunications 
-ZLV +YVV 

+YLV +ZVV 

-ZLV +YVV 

Biased -ZLV +YVV (water dump) 
-ZLV +YVV 


=e 


TABLE 3-VII.- STS-48 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


Brak 





Mission elapsed time, Duration, Attitude/Event 
day: hour:minute hr:min 
5:00:58 - 5:03:01 Nose Sun (SI) Radiator 
Cold Soak 
5.03:01 - 5:03:15 Deorbit IMU Align 
5:03:15 - 5:05:33 IMU Verify 
9:05:33 - 5:06:25 Deorbit maneuver attitude 
no. 1 (no burn) 
5:06:25 - 5:07:03 Communications attitude 
5:07:03 - 5:07:23 Deorbit maneuver attitude 
no. 2 (Burn to Edwards AFB) 
59:07:23 - 5:08:21 Entry 
2:08:21 - 5:08:28 Terminal area energy 
management (TAEM) 
5:08:28 Touchdown 


Note: “Landing was delayed one revolution due to clouds/visibility at KSC. 


Landing was at Edwards AFB on the next revolution. 
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Mission elapsed time, 
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STS-44 AS-FLOWN ATTITUDE TIMELINE 


Attitude/Event 


Launch 

OMS-2 Manuever attitude 
-ZLV Nose South 
DSP/IUS Deployment attitude 
-ZLV Nose forward , 
-ZLV Nose South 

IMU -~Z COAS calibration 
-ZLV Nose forward 

Aft RCS-1 maneuver 

-ZLV Bese forvard 
Forward RCS-2 LVLH EQV 
-ZLV Nose forvard 
IMU-MIR PBER 

-ZLV Nose South 

+X COAS calibration 
-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

-ZLV Nose South 

-~ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forvward 

-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

Crew conference 

-ZLV Nose forward 

-ZLV Nose South 

-ZLV Nose forward 

-ZLV Nose South 

RCS hot fire 

-ZLV Nose South 

-ZLV Nose South 

Bias +XSI coldsoak 

IMU Verification 
Deorbit maneuver and entry 
Landing 


TABLE 3-IX.- STS-42 AS-FLOWN ATTITUDE TIMELINE 


Mission elapsed time Duration Attitude/Event 
days:hr:rin hr: 
0:00:00 - 0:00:24 Ascent 
0:00:24 - 0:01:24 OMS - 2 Operations 
0:01:24 - 0:03:38 -ZLV Nose South 
0:03:38 - 0:04:12 IMU Align and COAS CAL 
0:04:12 - 0:05:12 -~XLV -YVV 
0:05:12 - 0:05:35 +X COAS CAL 
0:05:35 - 1:07:28 -XLV Bay South 
7:28 - 1:13:00 -XLV Bay North 
3:00 - 2:07:20 -XLV Bay South 
7:20 - 2:13:00 -XLV Bay North 
3:00 - 3:09:40 -XLV Bay South 
9:40 - 3:15:10 -XLV Bay North 
15:10 - 4:04:20 -~XLV Bay South 
04:20 — 4:11:20 -XLV bay North 
11:20 - 5:14:26 7:06 -XLV Bay South 
14:26 - 5:23:26 9:00 +ZLV -YVV 
5:23:26 - 6:08:26 9:00 -XLV Bay South 
6:08:26 - 6:17:26 9:00 +ZLV -YVV 
6:17:26 - 7:02:26 9:00 -~XLV Bay South 
7:02:26 -— 7:08:26 6:00 +ZLV -YVV 
7:08:26 - 7:19:00 10:34 PTC 
7:19:00 -— 7:21:26 2:26 Biased Tail SI (coldsoak) 
7:21:26 - 7:21:48 0:22 Deorbit Alignment/Verify 
7:21:48 -— 8:00:17 2:29 Deorbit Maneuver/Burn 
8:00:17 — 8:01:15 0:58 Entry/TAEM 
8:01:15 Touchdown 
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TABLE 3-X. - STS-45 BETA ANGLE vs. 
MISSION BLAPSED TIME 








Mission elapsed Beta angle, deg 
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE 


No. comment fine, G.m.t./ Matrix Attitude 
M.E.T. Roll Yaw 
: 2:00:00: LVLH 





1 0.00 0.00 
2 MIR601 25.00 348.00 
3 0.00 90.00 
4 15 MIR601 | 329.00 46.00 
02 
5 15 MIR601 | 335.63 37.12 
02 
6 16 MIR601 | 102.00 357.00 
02 
7 16 90.00 20.00 
03 
8 17 0.00 270.00 
04 
9 19 180.00 0.00 
05 
10 20 353.20 0.00 
06 16 
11 20 47 100.00 0.00 
07 07 
12 321 44 324.90 1.40 
:08:20:04 
13 :22:14:40 180.00 0.00 
:09:01:00 
14 $23: 11 329.00 46.00 
309: 31 
15 23:43:40 0.00 0.00 
0:10:30:00 
16 IBIAS -ZLV 085:01:19:10 0.00 30.00 
_ 0:12:05:30 
17 |-ZLV -XVV 085:01: 10 0.00 0.00 
0:12:30:30 
18 |-ZLV +XVV 085:02:41:40 180.00 0.00 
0:13:20:00 
19 1+ZLV -XVV 085:03:26:40 100.00 0.00 
0:14:13:00 
20 |FAUST STARE 085:00:07:30 MIR601 64.20 0.00 
0:18:53:50 
21 085:00:25:12 180.00 0.00 
0:19 32 
22 085:09: 30:40 0.00 0.00 
0:20:17:00 
23 085:11 40 180.00 0.00 
0:22 00 
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


No. oo Pog -m.t./ Matrix Attitude 
M.E.T. Roll | Pitch | Yav 





24 085: 12:39:40 34.20 
0:23:26:00 

25 085:12:59:40 | IH MIR601 69.70 
0:23:46:00 

26 085:13:17:40 | IH MIR601 
1:00:04:00 

27 085:13:30:40 | IH MIR601 
1:00:17:00 

28 085:13:32:40 | I8 MITR601 69.70 
1:00:19:00 

29 085:13:42:40 | IH MIR601 69.70 
1:00:29:00 

30 065:13:49:40 | I8 MIR601 69.70 
1:00:36:00 

31 085:14: 15 | LVLB 11.69 
1:00: 35 

32 085:14:19:49 | LVLH 20.00 
1:01: 09 

33 085:14:37:47 | IH MIR601 59.90 
1:01:24:07 

34 085:15: 46 | LVLH 17.29 
1:02:22:06 | 

35 085:15:50:20 | LVLH 20.00 
1:02:36:40 

36 085:16:18:16 | IB MIR601 59.90 
1:02:56: 36 

37 085:17:06:43 | LVLH 17.07 
1:03:53:03 

38 085:17: LVLB 20.00 
is 

39 085: I MIR601 64.00 
1s 

40 085: LVLH 14.11 
1: 

41 065: I MIR601 334.00 
1: 

42 085:19: IH MIR601 64.00 
1:05: 

43 085:20 LVLH 12.28 
1:06 

44 085:20: LVLE 20.00 
1:07: 

45 085: 20: IH MIR601 62.00 
1:07 

46 085:21 LVLH 16.31 
1:08 
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No 


47 
48 
49 
50 
51 
52 
33 
54 
55 
56 
57 
38 
39 
60 
61 
62 
63 
64 
65 
66 
67 
68 


69 





TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


AEPSLIM 


-Z% ATLAS 
SUNTAN 
AEP 1 


(AEPSLIM 


-ZSI SUSIM 
AEP 1 

+ZLV -XVV 
ISO 

~ZLV +XVV 
~ZLV -XVV 
ISO013A B ROT 
13A END ATT 
-Z STAR 
YSO13A B ROT 
13A END ATT 
MSFC COM ATT 
-ZLV -XVV 
SEP C SCAN 
SCAN MNVR 
-ZLV -XVV 
AEPSB 

-ZLV -XVV 


INTERMEDIATE 
ATT 


: Comment Time, G.m.t./{| Mode Matrix 
M.E.T. Roll 


085:21:53:32 
1:08:39:52 
085: 22:14:58 
1:09:01:18 
085: 23:09:49 
1:09:56:09 
085:23:24:05 
1:10:10:25 
025:23:43:40 
1:10:30:00 
086: 00:39:59 
1:11:26:19 
086:01:05:04 
1:11:51:24 
086: 03:44:07 
1:14:30:27 
086:04:21:09 
1:15:07:29 
086:05:44:40 
1:16:31:00 
086:07:11:40 
1:17:58:00 
086:07:49:40 
1:18:36:00 
086:08:02:40 
1:18:49:00 
086:08: 42:29 
1:19:28:49 
086:09:22:40 
1:20:09:00 
086:09: 35:40 
1:20:22:00 
086:10:03:10 
1:20:49: 30 
086:12:49:57 
1:23:35:57 
086:12:57:34 
1:23:43:54 
086: 13:09:07 
1:23:55:27 
086:14:20:50 
2:01:07:10 
086:14:37:50 
2:01:24:10 
086: 23:58:40 
2:10:45:00 





Attitude 
Pitch Yaw 


20.00 
MIR601 ; . 61.90 


MIR601 ‘ ‘ 59.90 


MIR601 


MIR601 


-00 
.00 
-00 
00 
-00 
-00 
-00 
-00 
-00 


277. 


= 
~J 


277.09 


on) 
) 
=) 


an) 
Qo 
© 


64.00 
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TABLE 3~XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 
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No. -m.t. Attitude 
a Roll Yaw 
500: LVL 180.00 0.00 0.00 
: i LVLE 0.00 36.00 
‘Ol: LVLY 210.00 0.00 
a LVLH 270.00 | 60.00 
a LVLH 0.00 0.00 
03 tH = |-MIR601 89.10 | 48.40 
18 tq | MIR601 81.50 | 51.00 
LVLH 0.00 0.00 
Iq | MIR601 220.10 | 30.20 
1g | MIR601 242.50 | 37.40 
LVLH 0.00 0.00 
IH MIR601 263.20 70.40 
LVLE 0.00 0.00 
If 
LVLH 90.00 | 90.00 
LVLH 
LVLH 90.00 | 90.00 
LVLH 
LVLH 105.79 8.67 
tH = |_-HIR6O1 337.80 | 31.10 
LVLH 279.90 9.80 
LVLH 180.00 0.00 
LVLH 180.00 0.00 


TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont'd) 





















No. Comment Time, G.m.t./ Matrix Attitude 
93 087:14:44:50 
3:01:31:10 
94 087:19:00:40 
3:05:55:00 
95 087:19:25:40 
33:06:12:00 
96 087:23:29:06 
3:10:15:26 
97 087:23:37:38 
3:10:23:58 
98 087:23:49:33 
3:10:35:53 
99 088 :00:19:40 
3:11:06:00 
100 088:01:13:40 
3:12:00:00 
101 088 :01:30:13 
3:12:16:33 
102 {-ZLV +XVV 088 :03:13:28 


103 |FAUST STARE 







104]-ZLV +XVV 


3:15:23:46 





















105 (FAUST STARE /|088:05:36:19 MIR601 
3:16:22:39 

106 1-ZLV +XVV 088 :06:03:07 
3:16:49:27 

107 |FAUST STARE |088:07:03:07 MIR601 









3:17:49:27 
088 :07:12:40 
3:17:59:00 
088:07:29:01 





















108 |FAUST STARE 
II 


ISO13A B ROT 


MIR601 
109 
110 
11] 
112 
113 


FAUST STARE MIR601 





114 |1S014 


115 |[+XLV +ZVV 
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Yaw 
0.00 
61.50 
180.00 
302.20 
298.10 
0.00 
0.00 
0.00 
40.00 
0.00 
69.80 
0.00 
286.60 
0.00 
30.60 
20.40 
90.00 
90.00 
90.00 
90.00 
70.00 
10.00 
0.00 


Se age ete Se ee Ne ee eS We oy "40 Fat? “gn tas ata ee 


TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 

























No. Time, G.a.t./ | Attitude 
Roll Yav 

116 088:10:25:40 | LVLH 0.00 180.00 0.00 
3:21:12:00 

117 088:14:34:50 | LVLH 50.00 0.00 
4:01:21:10 

118 088:14:51:50 | LVLE 0.00 0.00 
4:01:30:10 

119 088:19:17:02 | IH MIR601 66.00 5.00 
4:06:03:22 

120 088 :19:31:56 | LVLH 0.00 0.00 
4:06:18: 16 

121 088:23:36:23 | LVLH 160.10 .00 
4:10:22:43 | 

122 [SCAN MNVR 088:23:44:57 | LVLH 172.17 93 
4:10:31:17 


123 |-ZLV -XVV 344 | LVLH 0.00 


7 
2 Ww 
Se ee 
BO wo or 
= 





124 |-ZSI 089:01:39:57 | IH MIR601 | 172.60 40 
4:12:26:17 
125 |AEP 1 089:02:34:15 | LVLH 70.00 30 
4:13:20:35 
126 |-ZSI 089:03:10:30 | IH MIR601 | 172.60 50 
4:13:56:50 | 
127 |AEP 1 089:04:04:43 | LVLE 70.50 30 
4:14:51:03 
128 |FAUST STARE |089:04:27:54 | If MIR601 | 273.00 10 
4:15:14:14 
129 |-ZSI 089:04:41:38 | IH MIR601 | 172.50 50 
4:15:27:58 
130|PAUST STARE {089:05:42:00 | IH MIR601 | 209.40 10 
4:16:20:20 
131 ]-ZSI 089:06:12:07 | IH MIR601 | 172.50 50 
4:16:58:27 
132 |AEP 1 089:07:05:42 | LVLH 69.00 33 
4:17:52:02 
1331{IS013A B ROT {089:07:22:18 | LVLH 0.00 .00 
4:18:08:38 
134/ISO 13A SCAN |089:08:14:37 | LVLH 0.00 90 
4:19:00:57 
135}ISO INIT ATT {|089:08:16:18 | LVLH 0 00 .00 
4:19:02:30 
1361ISO 13B SCAN /089:08:35:38 | LVLH 0.00 .00 
4:19:21:58 
137 1PAUST STARE |089:00:49:48 | IH MTR601 | 264.30 .60 
4:19:36:00 
Z 138 |IS014 089:09:07:48 | LVLH 224.30 87 
3 4:19:54:06 
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 








































No. Comment Time, G.u.t./ _ Attitude 
Roll Pitch Yaw 
139 2:10:03: 0.00 1.00 
140 :11:48: 0.00 270.00 
141 2:12:10: Q.00 1.00 
142 3:13:13: MIR601 | 100.00 30.50 
143 ijBIAS -~ZLV $13:40; 0.00 1.00 
-XVV 200: 26: 
144 |AEP5B 314:40: 50.00 0.00 
145 {BIAS ~ZLV 314:57: 0.00 2.00 
-XLV 2:01:44: 
146 |IMU ALM—FAUST 2:19:28: MIR601 129.10 22.40 
147 |BIAS -ZLV 219:42: 0.00 2.00 
-XVV 5:06:28:42 
148 |SEPS 090:01:19:18 0.00 0.00 
5:12:05: 30 
149|BIAS -YLV 090:01:30:49 0.00 45.00 
-ZVV 5:12:17:09 
150 |FAUST STARE [090:03:04:49 MIR601 23.00 328.90 
5:13:51:09 
151 }FAUST STARE /[090:03:10:53 MIR601 23.70 331.50 
§:13:57:13 ) 
152 |-ZLV +XVV 090:03:24:31 180.00 0.00 
5:146:10:51 
153 |FAUST SCAN- [090:04:13:23 MIR601 | 34.40 29.40 
STRT 5:14:59:43 
154/PAUST SCAN- {090:04:37:47 MIR601 9.90 31.00 
END 5:15:24:07 
155 |WATER DUMP 090:04:44:27 240.00 345.00 
5:15:30:47 
156 |-ZLV +XVV 090:06:24:20 180.00 0.00 
5:17:10:40 
157 ]FAUST STARE /090:07:20:18 MIR601 137.90 385.28 
5:18:06: 30 
158 /ISO13A B ROT {[090:07:44:27 0.00 90.00 
5:18:30:47 
159 090:08:22:40 0.00 90.00 
5:19:09:08 
160 0:08:24:10 0.00 90.00 
5:19:09:30 
161 0:08:44 0.00 90.00 
5:19:30:30 
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


162 090:08 


5:19 





163 


164 




















































5:21 
165 |-ZLV +XVV 090:10 
5:21 
166/FAUST STARE {090:11 
5:22 
167|-ZLV -XVV 090: 12 
5:23 
168 |AEP5B 090:14 
6:01 
169 |-ZLV -XVV 090:15 
6:01 
170 !SEP6 091:01 
6:12 
171 |-ZLV +XVV 091:01 
6:12 
172|IS013A B ROT /091:07 
6:18 
173 091:08 
6:19 
174 091:08 
6:19 
175 091:08 
6:19 
176 091:08 
6:19 
177 091:09 
6:20 
178 091:10 
6:21 
179 091:10 
6:21 
180 091:12 
6:22 
181 091:12 
6:23 
182 |BIAS -XLV BAY |091:13 
7:00 
183 091:13 





7:00 





184 


Time, G.m.t./ 





$53:10 
3:39:30 


2:10:42 
247:51 
$34:17 
2:49:05 
35:25 
18:32 
3:04:52 
46:50 
2:33:10 
:03:50 
3:50:10 
:26:10 
$12:30 
:46:40 
2:33:00 
:52:26 
7:38:46 
729.40 
3:16:00 
$31:18 
$17:30 
751:10 
237:30 
359:33 
745:53 
7:26:15 
3:12:35 
$23:44 
2:18:04 
7:45:48 
7:32:00 
:03:48 
:50:08 
=26:40 
:13:08 


3:23:40 


:10:00 
°51:40 
:38:08 








LVLH 
LVLH 
IH 

LVLH 
I 

LVLH 
LVLH 
LVLH 
LVLH 
LVLH 
LVLH 
LVLH 


LVLH 


| LVLH 


LVLH 


LVLH 


LVLE 


LVLH 


LVLH 


LVLH 


LVLH 


LVLH 


Matrix 


MIR601 


MIR601 


Roll 
147.00 
224.09 
134.90 
180.00 
280.70 

0.00 
50.00 
0.00 
0.00 
180.00 
0.00 
0.00 
0.00 
0.00 
147.00 
224.10 
0.00 
224.40 


180.00 


Attitude 





90. 
10. 


2es<x8e8 8288288838888 


Yav 


00 
30 


i 
o 
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont’d) 


comment 


-Z5I 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 


BIAS -XLV 
BAY SO 

-ZSI 

BIAS -XLV BS 

-ZSI 

BIAS YLV BS 

-ZSI 

BIAS -XiV BS 

~ZSI 

-ZLV -XVV 

-ZSI 

-~ZLV +XVV 


INTERMEDIATE 


‘++ZLV -XVV 


-YLV -XVV 

ISOMESO 

AEP 7 

18014 

-ZLV -XVV 

BIASED -ZLV 
-XVV 

-ZLV -XVV 


BIASED -".LV 





Time, G.m.t./ 


M.E.T. 





091:15:06:40 

7:01:53:00 
091: 16:22:40 
7:03:09:00 










091:17:51:40 








7:04:38:00 
091:18:13:40 
7:05:00:00 
091:19:21:40 
7:06:08:00 
091: 19:55:48 
7:06: 42:00 
091: 20:53:40 
7:07: 40:00 
091:21:26:40 
7:08:13:00 
091:22:31:40 
7:09:18:00 
091: 22:58:40 
7:09:45:00 
092:00:04: 36 
7310:30:52 
092:00: 36:10 
7:11:22:3C 
092:00:43:40 
7:11:30:00 
092:02:03:40 
7:12:50:00 
2:03:43:13 
731 : 


2:12:25 
7:15:58:45 
092:06: 30:14 
7:17:16:34 
092:10:34:55 
7221321215 
092:10:58:55 
72:21:45:15 
092:12:04:55 
¢22:912:15 













7:23:16:15 












Mode 
Roll 

LVLH 

LVLV 

IH MIR601 

LVLH 

LVLH 

LVLH 110.00 
Ii MIR601 | 160.00 
LVLH 41.00 
IH MIR601 | 165.00 
LVLH 0.00 
IH MIR601 

LVLH 180.00 
LVLH 180.00 
LVLH 180.00 
LVLi 000 
IH 228.50 
LVLH 180.00 
LVLH 224.00 
LVLH 1.90 
LVLH 75.00 
LVLH 0.00 
LVLH 75.00 
LVLH 0.00 
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Attitude 


59. 


00 
00 
354.00 
50.00 

00 


10.16 
0.00 
0.00 
0.00 


0.00 


TABLE 3-XI - STS-45 AS-FLOWN ALTITUDE TIMELINE (Concluded) 


No. Time, G.m.t./ actrees 
M.E.T. Roll 


INTERMEDIATE (092:15:07:10 





8:01:53:38 

-ZLV +XVV 092:15:14:40 
8:02:01:00 

820 DUMP 092: 16:37:16 
8:03:23:36 

IMU ALIGN 092:18:15:30 
8:05:01:58 

-ZSI 092:18:33:03 
8:05:19:23 

AEPSLIMN 092:19:25:51 
8:06:12:11 

-ZSI 092:19:49:46 
706: 36:06 

IS0100 092: 20:58:50 
8:07:45:10 

-ZSI 092:21:33:08 
8:08:19:28 

IS0100 092:22:29:17 
8:09:15:37 

+YLV -XVV 092:23:06:20 
8:09:52:40 

BIAS -ZLV 093:00:1C:12 
+YVV 8:10: 56:32 

+ZSI FOR PTC |093:03:13:40 
8:14:00:00 

INITIATE PTC {093:03:13:50 
$:14:00:10 

-XSI TAIL SUN /1093:06: 18: 37 
8:17:04:57 

223 1D O IMU ALIGN {093:07:34:48 
8:18:21:00 

224iD 0 VERIF 093:07:43:18 
ALIGN 8:18:29:38 
2251D O BURN ATT-— [093:07:53:40 
KSC 8:18:40:00 

226 18M 303 ENTRY |093:10:26:37 
8:21:12:57 

227 (MM 304 ENTRY [093:10:46:51 
8:21:33:11 


MIR6O1 


MIRG6O1 
MIRGO1 
MIR601 
MIR601 
MIR601 


CURIOI 
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0.00 
180.00 
90.00 
282.00 
149.92 
90.00 
169.23 
48.52 
169.17 
48.14 


0.00 
191.07 
191.07 

41.20 
53.00 
289 .00 
261.20 
154.34 


1.28 





TABLE 3-XII.- STS-49 AS-FLOWN ATTITUDE TIMELINE 
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Mission elapsed time Duration Attitude/Event 
days:hr:min hr:min 
6:00:05 -— 6:00:19 Inertial Hold (279.,265.,20.) 
6:00:19 - 6:01:25 Free Drift (Various I) 
6:01:25 - 6:02:28 Free Drift (Various LVLB) 
6:02:28 - 6:03:00 Bias -ZLV -XVV (4.,175.,0.) 
6:03:00 - 6:03:48 Free Drift (Various LVLH) 
6:03:48 - 6:04:45 Bias -ZLV -XVV (5., 175.,0.) 
6:04:45 - 6:05:55 Intelsat Deploy Att. (18 
263.,125.,345.) 
6:05:55 - 6:06:20 SEP 2 (IH 335. ,193.,341.) 
6:06:20 - 6:06:49 Viewing Att. (Various LVLH#) 
6:06:49 - 6:20:45 -ZLV +YVV (180.,0.,90.) 
6:20:45 - 7:02:04 -XLV +ZVV (0.90. ,0.) 
7:02:04 - 7:02:09 Free Drift (LVLE 
340. ,90. ,358.) 
7:02:09 — 7:02:15 0; -XLV +ZVV (0.,90.,0.) 
7:02:15 - 7:04:20 2:05 Free Drift (Various LVLH) 
7:04:20 - 7:05:19 0:59 Free Drift (LVLH 
228. ,102.,353.) 
7:05:19 - 8:03:32 9:13 -~ZLV, +YVV (180. ,0.,90.) 
8:03:32 - 8:03:44 0:12 IMU Align Al (I8 
349.,23.,338.) 
8:03:44 - 8:04:06 0:22 COAS +X (IH 319.,341.,298.) 
8:04:06 - 8:15:36 9:30 -ZLV +YVV (180.,90.,0.) 
8:15:36 - 8:15:53 0:17 IMU Align Al (IH 349.,23., 
338.) 
8:15:53 - 8:17:26 Tail Sun Rad Coldsoak 
IH 320.,145.,313.) 
8:17:26 - 8:17:38 Deorbit IMU (IH 238.,78., 
309.) 
8:17:38 - 8:20:00 Deorbit Verif (IH 132.,348., 
339.) 
8:20:00 - 8:20:20 Deorbit Burn (IH 54.6,197.3, 
36.5) 
8:20:20 - 8:20:42 MM 303 Entry (IB 302.,340., 
22.7) 
8:20:42 - 8:21:17 MM 204 Entry (IH 1.,38.5,359.) 
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Mission elapsed time 


TABLE 3-XIII - STS-53 AS-FLOWN ATTITUDE TIMELINE 


days:hr:min 
0:00:00 ~ 0:01:12 
0:01:12 - 0:02:08 
0:02:08 - 0:05:03 
0:05:03 - 0:06:06 
0:06:06 ~ 0:06:17 
0:06:17 - 0:09:05 
0:09:05 - 0:10:22 
0:10:22 ~ 0:22:48 
0:22:48 -~ 1:02:50 
1:02:50 - 1:06:00 
1:06:00 - 1:06:23 
1:06:23 -~ 1:07:05 
1207205. =.-1521323 
1:21:23 - 1:22:18 
22218 «13723230 
1:23:30 - 2:03:40 
2:03:40 - 2:04:18 
2:04:18 - 2:08:05 
2:08:05 - 2:09:55 
2:09:55 - 2:12:17 
2:12:17 - 2:23:25 
2:23:25 - 3:03:35 
3:03:35 - 3:07:10 
3:07:10 — 3:08:12 
3:08:12 - 3:23:40 
3:23:40 - 4:03:05 
4:03:05 —- 4:05:00 
4:05:00 - 4:08:00 
4:08:00 - 4:12:25 
4:12:25 - 5:00:00 
5:00:00 - 5:02:30 
5:02:30 - 5:05:56 
5:05:56 - 5:07:25 
5:07:25 - 5:23:40 
5:23:40 - 6:00:25 
6:00:25 -~ 6:06:05 
6:06:05 - 6:07:20 
6:07:20 - 6:12:50 
6:12:50 - 6:22:55 
6:22:55 - 7:01:49 
7:01:49 ~ 7:04:30 
7:04:30 - 7:06:20 
7:07:21 


with incremental YAW. 
Earth) was held constant at 9690, $180. 


Duration 


hr:min 


1:12 
0:56 
2:55 
1:03 
0:11 
2:48 
Leis 
12:26 
4:02 
3:10 
0:23 
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Attitude/Event 


Ascent 
PLBD OPS/Biased -ZLV +YVV 
-ZLV +YVV 
-ZSI/Payload Deploy 
Separation Burn 
-ZLV -YVV 
+ZLV -YVV 
-ZLV +YVV 
-ZLV -YVV 
-ZLV +YVV 
OMS 3 Burn 
OMS 4 Burn 
-ZLV +YVV 
CDERACS Deploy (R180, P270, YO) 
-ZLV -~YVV 
GCP AIRGLOW (R270, P268, Y303) 
-ZLV -~YVV 
GCP AIRGLOW (R270, P268, ¥303) 
-~ZLV +YVV 
Biased -ZLV +XVV 
-ZLV +YVV 
-ZLV -YVV 
GCP AIRGLOV (R270, P277,Y286) 
-ZLV -YVV 
-ZLV +YVV 
-ZLV -YVV 
GCP AIRGLOW (R270, P268, ¥303) 
*Yaw Axis Rotr 
Biased ~ZLV +YVV 
-ZLV +YVV 
-ZLV -YVV 
+XLV NN (R90, P270, ¥303) 
Free Drift 
-ZLV +YVV 
*Yaw Axis Rotr 
GCP ATT’s {(R250,P270, YO 
RO, P270, YO) 
Top Sun (R296, P34,Y1) 
*Yaw Axis Rotr 
~ZLV +YVV 
Cold Soak (RO,P0,Y270) 
Deorbit IMU Align 
Deorbit Burn Attitude 
Touchdown 


* The rotation was not continuous, but rather a series of attitudes 
The 8,# combination (with respect to the 
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Mission Elapsed Time, 
day:hour:minmute 


MMMM PRM MDNR Hee ee et ee eer er OoOoaqaqooonceoea@acncocnococrooco0o°o 


7:00:00 
2:01:16 
2:02:44 
7:05:41 
7:08:20 
7:08:37 
2:10:19 
2:10:46 
2:11:49 
¢12:21 
:13:19 
7:13:58 
2:14:50 
215:41 
2:16:24 
2:17:09 
2:17:58 
2:18:38 
2:19:34 
:20:13 
:23:58 
7:00:31 
:02:35 
2:04:09 
7:05:52 
2:09:42 
7:15:10 
2:15:43 
3:16:35 
£17:04 
7:18:06 
2:18:49 
2:19:41 
7:20:23 
2:21:47 
2:02:42 
2:04:14 
2:10:34 
2:11:23 
2:12:07 
2:12:33 
313:44 
:14:06 
2:16:36 
2:18:11 


TABLE XV.- SIS-55 ATTITUDE TIMELINE SUMMARY 


0:01: 
0:02: 
0:05: 
0:08: 
0:08: 
0:10: 
0:10: 
0:11: 
0:12: 
0:13: 
0:13: 
0:14: 
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Duration, 


hour: minute 


1:16 
1:28 
2:57 
2:39 
0:17 
1:42 
1227 
1:03 
0:32 
0:58 
0:39 
0:52 
0:51 
0:43 
0:45 
0:49 
0:40 
0:56 
0:39 
3:45 
0:33 
2:04 
1:34 
1:43 
3:50 
5:28 
0:33 
0:52 
0:29 
2:02 
0:43 
0:52 
0:42 
1:24 
4:55 
1:32 
6:20 
0:49 
0:44 
0:26 
1:11 
0:22 
2:20 
1:35 
0:44 





Attitude/Event 


Ascent 


+ZSI, Nose South 


Bias 
Bias 


Bottom Sun 
Bottom Sun 


HUD Calibration 


Bias 
-ZLV 
Bias 
~ZLV 
Bias 
-~ZLV 
Bias 
Bias 
Bias 
-ZLV 
Bias 
-ZLV 
Bias 
~ZLV 
Bias 
-ZLV 
Bias 
Bias 
Rias 
sias 
Bias 
-ZLV 
Bias 
-ZLV 
Bias 
-~ZLV 
Bias 
-~ZLV 
Bias 
Bias 
Bias 
Bias 
Bias 
Bias 
-ZLV 
Bias 
~ZLV 
Bias 
Bias 
~ZLV 


3-85 


Bottom Sun 
+XVV 
Bottom Sun 
+KVV 
Bottom Sun 
+XVV 
Bottom Sun 
-ZLV +XVV 
Bottom Sun 
-XVV 
Bottom Sun 
+XVV 
Bottom Sun 
+XVV 
Bottom Sun 
+XVV 
Bottom Sun 
+ZLV +YVV 
Bottom Sun 
Bottom Sun 
Bottom Sun 
+XVV 
Bottom Sun 
+XVV 
Bottom Sun 
+XKVV 
Bottom Sun 
+XVV 
Bottom Sun 
Bottom Sun 
+ZLV +YVV 
Bottom Sun 
~XLV +YVV 
Bottom Sun 
+XVV 
Bottom Sun 
+XVV 
Bottom Sun 
-XLV +YVV 
+XVV 


(6107 @187) 
(996 $168) 
(8152 463) 
(852 $172) 
(@52 #172) 
(952 $172) 
(652 $172) 
(896 #169) 
(666 #169) 
(696 $169) 
(696 $169) 
(045 4170) 
(9128 $153) 
(697 $169) 
(9106 $186) 
(0106 #186) 
(6106 $186) 
(9100 $187) 


(9100 #187) 
(045 171) 


(998 4169) 
(998 $169) 
(9105 #185) 


(6105 4185) 


a SE aA Rete i ae, ta 2 ES eal 


TABLE XV.- STS-55 ATTITUDE TIMELINE SUMMARY 


Mission Elapsed Time, 
day:hour:minute 


Duration, 


Attitude/Event 
hour:minute 


2:18:55 - 2:23:21 4:26 Bias Bottom Sun (6101 $188) 
2:23:21 3:00:30 1:09 Bias Bottom Sun (698 $4169) 
3:00:30 - 3:01:17 0:47 Bias Bottom Sun (649 $166) 
3:01:17 3:02:47 1:30 Bias +ZLV +YVV 

3:02:47 3:05:29 2:42 Bias +ZLV +XVV 

3:05:29 3:09:05 3:36 Bias Bottom Sun (699 $1638) 
3:09:05 3:12:23 3:18 Bias Bottom Sun (046 $174) 
3:12:23 3:13:40 1:17 Bias +ZLV +Y/JV 

3:13:40 3:14:28 0:48 -ZLV +XVV 

3:14:28 3:15:12 0:44 Bias +ZLV +XVV 

3:15:12 3:17:22 2:10 Bias ~ZLV ~+~XVV 

3:17:22 3:18:08 0:46 Bias +ZLV +XVV 

3:18:08 3:19:02 0:54 -~ZLV +XVV 

3:19:02 - 3:19:42 0:40 Bias +ZLV +XVV 

3:19:42 3:20: 36 0:54 -ZLV +XVV 

3:20:36 - 3:22:15 1:3% Bias Bottom Sun (046 $174) 
3:22:15 3:23:49 1:34 Bias Bottom Sun (899 $4168) 
3:23:49 ~ 4:09:18 9:29 Bias +ZLV +YVV 

4:09:18 - 4:12:28 3:10 Bias Bottom Sun (0104 $184) 
4:12:28 - 4:12:46 0:18 -ZLV +XVV 

4:12:46 - 4:15:16 2:30 Rias Bottom Sun (6104 $6184) 
4:15:16 - 4:16:21 1:05 -ZLV +XVV 

4:16:21 - 4:18:27 2:06 Bias +ZLV +YVV 

4:18:27 - 4:19:08 0:41 -ZLV +XVV 

4:19:08 - 5:00:03 4:55 Bias Bottom Sun (946 $174) 
5:00:03 5:02:04 2:01 Bias +ZLV +YVV 

5:02:04 - 5:02:47 0:43 -ZLV +XVV 

5:02:47 5:09:28 6:41 Bias +ZLV +XVV 

5:09:28 - 5:12:30 3:02 Bias +ZLV +YVV 

5:12:30 - 5:13:05 0:35 -ZLV +XVV 

5:13:05 - 5:15:25 2:20 Bias +ZLV +YVV 

5:15:25 5:16:04 0:39 Bias -ZLV +XVV 

5:16:04 5:19:05 3:01 Bias Bottom Sun (86103 $4190) 
5:19:05 5:22:44 3:39 Bias Bottom Sun (846 $174) 
5:22:44 6:00:32 1:48 Bias +ZLV +YVV 

6:00:32 6:01:21 0:49 -ZLV +XVV 

6:01:21 - 6:02:15 0:54 Bias -ZLV -XVV 

6:02:15 6:02:56 0:41 -ZLV +XVV 

6:02:56 - 6:05:59 3:03 Bias +ZLV +XVV 

6:05:59 6:07:37 1:38 Bias +ZLV +YVV 

6:07:37 6:12:28 4:51 Bias Bottom Sun (649 $166) 
6:12:28 6:13:01 0:33 Bias -ZLV +XVV 

6:13:01 6:14:30 1:29 Bias Bottom Sun (699 $168) 
6:14:30 - 6:16:00 1:30 Bias +ZLV +YVV 

6:16:00 - 6:16:35 0:35 -ZLV +XVV 





TABLE XV.- STS-55 ATTITUDE TIMELINE SUMMARY 


Duration, | Attitude/Event 
hour:minute | 


Mission Elapsed Time, 
day: hour: minute 


mrt mmmimt met OOO OOO 
NOSIS HH BBADEONS 
es ee6 6 mae 

a] 


m= We LW AO & 
OF WW O A 


ef ee 


-ZLV 
Bias 
~ZLV 
Bias 


+XVV 
Bottom Sun (649 $166) 
+XVV 
Bottom Sun (049 $166) 


6:16:35 - 6:22:44 Bias Bottom Sun (699 $168) 
6:22:44 -~ 7:02:25 Bias +ZLV +YVV 
7:02:25 - 7:03:01 -ZLV +XVV 
7:03:01 - 7:04:00 Bias Bottom Sun (646 $174) 
7:04:00 - 7:04:36 -~ZLV +XVV 
7:04:36 - 7:11:06 Bias +ZLV +YVV 
7:11:06 - 7:11:42 -ZLV +XVV 
7:11:42 - 7:14:05 Bias +ZLV +YVV 
7:14:05 - 7:15:07 ~ZLV +XVV 
73:15:07 - 7:17:10 Bias Bottom Sun (899 $168) 
7:15:07 - 7:17:49 -ZLV +XVV 
72:17:49 ~ 7:20:26 Bias Bottom Sun (699 $6168) 
7:20:26 -— 7:21:07 ~ZLV +XVV 
7:21:07 - 7:22:16 Bias Bottom Sun (6104 $192) 
7:22:16 - 8:04:07 Bias +ZLV +YVV 
8:04:07 - 8:04:51 -ZLV +XVV 
8:04:51 - 8:07:27 Bias Bottom Sun (6104 $4192) 
8:07:27 - 8:09:51 Bias +ZLV +YVV 
8:09:51 - 8:13:09 Top Sun (990 #0) 
8:13:09 - 8:13:38 -ZLV +XVV 
8:13:38 - 8:23:39 Bias Bottom Sun (9105 $191) 
8:23:39 - 9:00:47 Bias +ZLV +YVV 
9:00:47 - 9:02:46 -XLV +ZVV 
9:02:46 - 9:03:10 -ZLV +XVV 
9: 10 - 9:04:19 Bias +Z.V +YVV 
9:04:19 - 9:05:08 -ZLV +XVV 
9: 08 - 9:06:22 -XLV +ZVV 
9:06:22 - 9:08:12 Bias Bottom Sun (649 4166) 
9 9:08: 
9 9 
9 9 
9 9 
9 9: 
9 9: 
9: 9: 
9 9 
9: 9: 
9 9 
274 


11: 
11: 
13: 
- - 13:34 ~ZLV +XVV 
213: - 9:17:10 Bias -ZLV -YVV 
: - 18:24 Tail Sun Radiator Coldsoak 
2:18:24 - 9:18:39 Deorbit IMU Align/Verify 
39 - 22:10 Deorbit Comm Att (877 $262) 
: 10 - 9:22:39 Deorbit Burn Att (830 4292) 
9:23:40 Touchdown 





* This attitude was extended 1:22 (HR:MIN) due to a 1 rev wave off. 
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br. 


IND&xX 


Aft Fuselage; 


Gas samples analysis.............. 1-191 
Anomalies for fleet ...............068- 2-3 
Auxiliary Power Unit Data; 

Serial nmumber.......,.....ccccceees 1-99 

Missiou rum time................00. 1-94 

Cumulative run time................ 1-94 

Serial no./part no. matrix......... 1-99 
Astronauts; crew members........... 1-8,1-14 

Flight experienced..............0.. 1-14 

Total hours flown............cceeee 1-14 

RELI At ON 6 si eee ee ae wae snare 1-14 

EVA AssignmentS,.........eeececces 1-139 

Flight NOUlCS 5 neu es ca eats eae. 1-8,1-14 

fLIGhES flown. oss icateew ees 1-8,1-14 

flight position................ 1-8,1-14 
Brakes; 

Energies from landing.............. 1-72 

LAA TISCION: hc owns ewe ete eee sex 1-67 

Maximum PreSSUFeS........-eeceevees 1-72 
Cargo; 

Lift-off weight..........cceeevee . 1-22 

Deployed weight........cccseeeecs ~»1-22 

Retrieved weight.............s06. 1-22 

SUMMALY,..-. 2... esseeeee SrbanG ied 1-22,1-27 
Crew compartment payloads....1-27 thru 1-56 
Crew members ....... ey ee rr ooeee 1-8 
Data sources,....... Sia: ere aviele asso cowesew -. 1-431 
Dates; 

PVA jc cies ek ee eee eee cha Gees .. 1-139 

ferry ELIgnts j666-66.ceaisasweawdee 221-79 

KSC: PLrOCESSING 6.8466 seas steno es 1-203 

LANGING oi 0 sb ieee Gele seek 4 aes Me 1-2 

PAUNCN ss. eson ewok eee ee ow ee eee 1-2 
Distance; 

CEOSS* Taney. 14 6.65 'sy6 tnd 2G hee 1-63 

from threshold; 

GTED 5s oo aca a ce aorta taste ca wine se ectie al ers 1-97 

NGTD ih se eee eee tees eo bes 1-6? 

Brake initiated,....-..c.sceccecves 1-67 

EOL LOUL ssa tae See a es es bee ae 1-67 
Drag CHMUE. 0:2 cis ws ceo Ne we oa eee 1-71 
Duration; 

EVA s4cs-b cia dae weeeGe wees eae 1-139 

ferry flight preparations,......... 1-79 

CLIGNE (ieithi esse enews saws 1-2, 1-86 

KSC process iNg).s< 6.65 esse wdecees 1-203 

OMS 1 & 2 burns,............. 1-57,1-126 

OMS \DURINS $36.6 obese ieee ees 1-126 

ON=OED iss as sei oes wa eens 1-86 

VO lLIOU Gores biota cde ties eee eee 1-67 

SRB: DULENS fa sso 5. Sew ee a 1-210 


Electrical energy; 


AVELAQVE POWEL,.. creer ccevreseeces 1-110 
average daily energy,...... esse. 1-110 
total electrical energy,.......... 1-110 
Orbiter ground power,........-ee6. 1-203 
Entry; 
CONG) t TONS scat weet ate kes 1-63 
BVA: SUMMATY iia 65.46.5645 Sew ses ee Rae eeeeet 1-139 
EVGNtS: Al COL ing o6cacao ties caw ose ewe ees 1-259 
Mission Duration; 
Ferry; 
DG DAaLCUlG sis ibi5 see ew eew ere 1-79 
AEE TVA ie 55:9) 5. ese or ae eae etd wae 1-79 
Flight; 
ALE1 TUG C5563 Geib oho eee ae 1-2 
DUPat 1 ONS 3o-445 sts cee dk tes 1-2, 1-86 
REVOLUTIONS 46 «6 6G seeker ee eee 1-2 
Fuel Cells; 
Average electrical loads ......... 1-110 
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